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TRANSACTIONS 


OF THE 

HIGHLAND AND AGRICULTURAL 
SOCIETY OF SCOTLAND. 


PRELIMINAEY NOTICE. 

In accordance 'with the long-established practice of the Society, it 
is the duty of the Directors to submit, by way of preliminary notice 
to the first number of each new volume of the Transactions, a brief 
summary of the Society’s progress and proceedings during the two 
preceding years, and they have, accordingly, to report as follows ; — 

I. Members. — ^The constituency continues steadily to increase. 
In 1859 the number of members was 3658 ; it is now 3941. 

II. Finance. — ^The position of the Society is also prosperous 
in this department. In January 1859, the funds amounted to 
<£43,476, 8s. 5d. At the commencement of the current year they 
were £46,972, Is. 4d., notwithstanding the expenditure of a con- 
siderable sum on the enlargement of the Hall. A portion of this 
increase arises from the improved value of some of the stock in 
which investments have been made ; but, irrespective of this source, 
a sum of £892, 17s. 8d. has been added to the Capital Fund. This 
progressive accumulation has sometimes been challenged as unneces- 
sary and inexpedient ; but in the Preliminary Notice to the Transac- 
tions for 1859, it was fully explained that, by the provisions of the 
Charter, as well as on prudential grounds, it is necessary to set aside 
for investment, a certain portion, fixed at one-third, of each life com- 
position, as a substitute for the annual subscription which it extin- 
guishes. Had this rule not been observed, and had compositions 
been spent as received, it is obvious that the resources of the So- 
ciety, and its ability to carry out its objects, would now be cir- 
cumscribed, and limited to an income dependent on the annual 
payments of a third of its Members. 

III. Genebal Shows have been held at Edinburgh in 1859, 
and at Dumfries in 1860. As Exhibitions, both meetings were of a 
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s^.tisfactory and successful character. At Edinburgh the receipts 
were slightly in excess of the expenditure ; at Dumfries, as was an- 
ticipated, there will be a considerable . deficit ; its precise amount 
cannot yet be stated, as the subscription by the county of Wigtown 
has not been reported; it may, however, be assumed that the 
Society will have to contribute about «&780 to the Premium Fund. 
In considering the cost of the Shows, regard must now be had to 
the greatly increased expenditure conseq[uent on the changes recom- 
mended by the Committee of 1859, which were for the, first time 
introduced at Edinburgh. By these, the Meetings are extended 
over a longer period ; a greater number of Judges is required ; 
the expenses of the official staff are increased ; and covered accom- 
modation for stock is provided, the rates for which, charged to 
exhibitors, are inadequate to meet the cost of erection. An ap- 
proach to the comparative expense, under the old and the new 
systems, is afforded by contrasting the sum of d6^1201, 9s. 7d., 
which was paid last year on account of the show-yard at Dumfries, 
with that of <£^453, 2s. 8d., at the previous meeting there in 1845. 
Under these circumstances, it cannot be anticipated that the Shows 
vdll, on the average, be self-supporting as formerly, and the Society 
must be prepared for an occasional upon its funds to meet a 
deficit ; but such an appropriation of them cannot be regarded as 
illegitimate, so long as it tends to promote the success and main- 
tain the character of so important a department. 

The arrangements for the meeting at Perth this year are in an 
advanced state, and promise a result worthy of the great agricultural 
district of which that city is the centre. 

On a requisition emanating from the counties of Berwick, Eox- 
burgh, and Selkirk, it had been resolved to hold a Show at Kelso in 
1862 ; and the classes of stock for which premiums were afterwards 
to have been announced, have been published. In deference, how- 
ever, to a desire expressed in a memorial addressed to the Directors 
by a public meeting lately held at Kelso, as well as to an opinion 
generally entertained elsewhere, that the international exhibition in 
London would, especially as regards implements, interfere with the 
success of the Kelso meeting, it has been resolved to postpone it till 
1863. The Directors contemplate the possibility of making such 
arrangements as will encourage and assist Scottish breeders to send 
stock to the Show which is to be held in Regent's Park next year ; 
but as tMs must depend on the concurrence of the Royal Agricul- 
tural Society of England, it would be premature at present to make 
any announcement on the subject. 

IV. Local Coivipetitions. — ^With the increased financial means 
at the disposal of the Society, greater development has been given 
to this most beneficial branch of its operations. During the current- 
year the Society's premiums under this department will be ex- 
tended over not less than 116 districts ; a large sum of money, 
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besides honorary awards, will be spent in co-operating with local 
associations, and in encouraging the breeds most suitable for different 
parts of the country, — thus usefully disseminating, not only the 
pecuniary aid of the parent Society, but the influence and practice 
of its rules and regulations. 

V. The Transactions continue to be published by Messrs 
Blackwood, and to convey, to the public the reports of experiments, 
and other papers, to which premiums have been adjudged, the pro- 
ceedings at monthly meetings, the valuable contributions famished 
by Dr Anderson, and the official lists of awards. The Directors 
have now in consideration the propriety of effecting a further reduc- 
tion of price in favour of members. At present the selling price to 
the public of Transactions and Journal is 12s. annually, from which 
members are entitled to a drawback of 4s., and it is proposed to in- 
crease this privilege to the extent of enabling them to obtain the pub- 
lication at half price, or six shillings annually. In connection with 
this question, the propriety of a gratis circulation has received serious 
consideration, and was negatived principally for two reasons — 1st, 
Because its cost would cripple the means now available for general 
shows or local competitions; 2dly, Because the privilege, added 
to the money value of those already in a member’s power, would, 
in many instances, materially exceed the amount of his subscrip- 
tion. 

VI. The Chemical Department continues to be carried on by 
Dr Anderson to the satisfaction of the Directors, who have to ac- 
knowledge, in addition to the large amount of matter contributed 
to the Transactions, the important investigations conducted by him 
in the laboratory. Although the number of analyses made for 
members is very large, it is apprehended that if their privileges in 
connection with this department, and the facilities it affords them 
for obtaining analyses and advice, were better known, this depart- 
ment of the Society's operations would be still further made use of. 
Irrespective of the advantage of being enabled to command the earli- 
est services of a first-class chemist, a member has the benefit of a 
table of fees, regulated between the Society and Dr Anderson, and 
representing rates considerably less than he, and chemists of similar 
eminence, are in the habit of charging others, and which have had 
the effect of lowering generally the prices which agiiculturists wouM 
otherwise have to pay for such information. 

YII. The Veterinary College continues to be efficiently and 
prosperously conducted. The number of students resorting to it from 
all quarters is increasing, and the reports which the Directors receive 
from the eminent Professors, and the members of the medical and ve- 
nary professions, who form the Society's Veterinary Committeie and 
Board of Examiners, contain the most gratifying assurances of the 
manner in which Professor Dick and his staff of teachers discharge 
their important duties. During the last two years the following 
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students have obtained the Society’s diploma certifying their fitness 
to practise as veterinary surgeons : — 

April 1860. — John Midgley, Birkenhead; John Short, Madras, E.I. ; John L. 
Poett, Curragh Camp ; William Gordon, Eirkmichael; Robert Q. Currie, Aberdour; 
John Gray, Lanarkshire; John Stewart, Glasgow; Benjamin Smith, Ulverston; 
Andrew G. Ross, Glasgow ; Richard Rutherford, Edinburgh ; Robert Reed, Shires- 
hill ; James Preston, Mallow ; Thomas Coates, Barden Mill ; Jacob Dawson, Alien- 
heads; James Bale, Pateley Bridge ; Alexander Pottio, Renfrew ; John M^Dougall, 
Old Kilpatrick; John H. Burbages, Manchester; James Connochie, Westruther ; 
James Peebles, Forfarshire; James Pingsies, Kinross; Owen Reilley, Wistown ; 
Henry Thompson, AUonby; John Dow, Anruber; Henry Martin, Scone ; Thomas 
Reid, Durham; Joseph Pears, Penrith ; Godfrey Smith, Barnsley ; George Bremner, 
Forfar ; John Brosnan, Tralee ; Andrew Simpson, Coupar-Angus ; James Wilson, 
Leeds ; Andrew Ganley, Dublin. 

April 1861.— John Bell, Carlisle ; Hugh M‘Millan, Aberfeldy; John Womack, 
Corbridge, Northumberland; John Balfour, Montrose; Robert Dickie, Yoker; 
Thomas Wainwrigbt, Sherburne, Yorkshire ; Daniel McLean, Glasgow; Joseph Tait, 
Portsoy; ^exander Brackenridge, Holytown, Lanark; George Scott, Earlston, 
Berwickshire; Duncan M‘Nab M'Eachran, Campbeltown; William Kerr, Beith, 
Ayrshire ; Thomas White, Corwen, Wales ; William Hardy, Durham ; William Hall, 
Sedgefield, Durham ; .^exander Gillespie, Corstorphine ; Charles Gray, Wishaw ; 
Samuel J. Wills, Axminster, Devon ; Peter Walker, Luss, Dumbarton ; Andrew 
Smith, Dalrymple, Ayr ; Andrew Robb, Parkhead, Glasgow ; Septimus Lambert, 
Manchester ; Alexander Hamilton, Midlothian ; George Steward, Penrith ; Henry 
Ramsay, Aberdeenshire; James Donaldson, Paisley; William Gregory Willett, 
Che^ire ; William Fleming, Oldham ; Alexander Chisholm, Blackshields ; John 
Cassie, Aderdeenshire ; Thomas Jacfeon, Portadown, Armagh; Robert Laing, 
Carron ; Peter Moii*, Edinburgh ; Michael F. Healey, Clare Castle ; George Lewis, 
Monmouth ; Neil MKechnie Baron, Old Deer, Aberdeen. 

VIIL Within the same period the distinction of the Society’s 
Agricultural Diploma has been conferred on — 

Wilhaan Norman, Oughterside, Carlisle. 

George Campbell, Ballrogie, Coupar-j^gus. 

^ IX. Museum. — Owing to the want of room at Albyn Place, the 
Society’s half-yearly meetings were transferred to the Museum TTall 
in 1854. Its greater capacity, however, has since been found inade- 
quate to accommodate the increased number of Members, and in 
conformity with a general desire, a considerable sum was last year 
applied towards its enlargement and improvement, and the Society 
now possesses a Hall suitable for its wants, and worthy of its posi- 
tion. The Directors would remind Members how much the collection 
must depend on their assistance and co-operation, and they would 
express a hope that greater readiness will be evinced in forwarding 
to the Museum, for preservation and exhibition, remarkable speci- 
mens of grains, roots, woods, and indeed of all articles of special 
interest falling under the category of vegetable produce. 
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James Melvin, Bonnington. 

John Gibson, Woolmet. 

Archibald M ‘Neill, P.C.S. 
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Lord Binning. 

Sir William Bailue of Polkemmet, Bart, 

George W. I1oi»e of Luffness, M.P. 
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Alexander Bethune of Blebo. 
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Sir John Stewart Richardson of Pitfour, Bart. 
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Edinburgh, June 1861. 
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CULTIVATION AND MANUEE AS FERTILISING AGENTS. 

By Henry Tanner, Professor of Agriculture, Queen’s College, Birmingham. 

[Premium — Medium Gold Medal.] 

In order that a clear view may be taken of the relative value of 
these agencies, it is necessary that the nature of the soil should he 
examined, and its general properties understood. Soils may be 
considered as consisting of matter in three distinct conditions. 
The^ first has been termed the active matter of soils, because it ex- 
ists in a condition capable of being dissolved in water, and conse- 
quently available for entering into the circulation of plants and mini- 
stering to their growth. It has therefore received the term active^ 
as being ready for the immediate discharge of its duties ; and in this 
respect it differs very materially from the two other portions of the 
soil. The second portion has been named the dormant matter of 
the soil, not that it is dead or useless, but simply in a state of in- 
activity, being insoluble in water, and therefore unfitted for enter- 
ing into plants. It might, however, be said that all matter which 
is not active must be dormant, and this is quite true ; but for the 
convenience of more clearly explaining the component parts of the 
soil, a further division has been found desirable, and hence we have 
a third portion, or the grit of the soil. We must, therefore, view 
the soil not as a homogeneous mass, but as consisting of ingredients 
congregated into three classes, as — 

The active matter of the soil ; 

The dormant matter of the soil ; and 

The gritty portion. 

By the aid of chemical analysis, each of these may be again sub- 
divided into the several ingredients of which it may be composed. 
It will at once be evident that an analysis of the entire mass of the 
soil would give information which must be looked upon with 
caution, and used with discretion. If an agriculturist wishes to 
know the composition of any particular soil, it is manifest that he 
requires, not an examination of the entire soil, but to know the 
constituents which compose the active ingredients of the soil, for 
these are the materials which influence the immediate fertility of 
the soil, and regulate its productive character. 

If you examine the three classes already named, you will see 
that they are simply distinct stages, through which the soil has pro- 
gressed or is progressing. We have the grit or stony portion — 
the type of the original rocks, from which all soils are produced^ 
and these are the fractured particles which have withstood the dis- 
integrating action of the atmospheric agencies for a longer period 
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than the other portions. But as under the crumbling influence of 
the air, moisture; and change of temperature, these become broken 
up into a smaller and finer state, this gritty matter changes into the 
dormant matter of our soils, in condition and appearance forming 
part of the soil, but still insoluble, and therefore valueless as food 
for vegetation. Such then is the matter of the second class, or 
the dormant portion — viz., the finely disintegrated portions of the 
rocks and stones, apparently available for vegetable growth, but 
still not in a condition to fulfil that expectation. When, however, 
the dormant matter has been more fully acted upon by the chemical 
agents in the rain and air, then its character alters, and it no longer 
remains insoluble, hut it readily dissolves in water, and conse- 
quently assumes the active condition. Thus, each of these stages 
is a progressive advance, — the grit will ultimately become the 
pulverised dormant matter, and this will advance into the active 
condition. For these reasons we may consider — 

^ The active ingredients of the soil as the portion ready for imme- 
diate use ; 

The dormant portion to be rendered useful by cultivation ; 

The grit which is the store for future years. 

We have every reason to believe that each of these portions may 
he composed of matter equally valuable as fertilising agents, but dif- 
fering only in one respect — viz., the time of their being available for 
use. Dr Daubeny proposed the two appropriate terms of “ active'' 
and “ dormoM" for the two conditions already described, and, in a 
communication to tbe Koyal Agricultural Society, has shown the 
extent to which this distinction exists in soils. From the analysis 
given, it appears that about one-half of the alkalies, and one-eighth 
of the phosphoric acid, were in an active form in the soils examined, 
and the remainder were dorTnant If, therefore, a person had esti- 
mated the powers of the soil by its full analysis, he would have 
anticipated the aid^ of nearly double the quantity of alkaline 
matter, and eight times the quantity of phosphoric acid, which 
really existed in a form available for immediate use. 

I shall now proceed to show the manner in which bodies existing 
in the soil in a dormant condition can be rendered active, and 
thereby available for the processes of vegetation, I need not do 
more than remind you that two agencies are very influential in 
accomplishing this.^ These are rain water and changes of tempera- 
ture. Sain water is not pure water, but as it falls through the air 
It dissolves carbonic acid gas existing there. It also carries with 
It some of the atmospheric air, and these gases, being conveyed 
into the soil, perform very important duties, and contribute to the 
one which now claims our attention— viz., the conversion of the 
dormant ingredients of the soil into the active condition. Chemical 
research has proved that carbonic acid and oxygen co-operate in 
carrying on a slow and almost imperceptible action upon the in- 
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gredients of the soil, thereby changing the insoluble gritty matter 
of our soils into dormant matter, this again into the more complete 
and active state, and then they assist in the final appropriation 
of it by the crop. Thus, the same agents co-operate throughout 
the entire change, and enable matter to assume these new forms. 
This action is of a chemical character, but it is powerfully pro- 
moted by the mechanical assistance rendered by changes of tem- 
perature. The influence of this is to be traced to the fact that 
bodies when they are hot occupy more space than when they are 
cold ; hence, by rendering a body hot and cold, you weaken its 
cohesive power. This is especially observable when the change of 
temperature is great, or when water is present in the soil. All 
have noticed the effects of frost upon the clods of soil in our fields, 
— ^how the frost binds them together with the hardness of a rock, 
and, when it thaws, crumbles them into a powder, Tliis same 
action takes place in the particles of the soil, in a greater or less 
degree, according as they may be more or less exposed to the 
influence, and this breaking up of the soil exposes fresh portions to 
the action of the chemical agents spoken of Thus the combined 
action of these very simple agents accomplishes by slow but steady 
action very material changes in the soil, rendering its fertilising 
ingredients available for our use, and unlocking the stores which 
nature has made for our present and future requirements. This is a 
very hasty sketch of the materials which we have to deal with ; hut 
we must go on to show in what manner the processes of cultivation 
render the soil more fertile by the development of its own resources. 

The tillage of the land is designed to prepare it for the germina- 
tion of the seed, and, finally, the perfection of the crop. Tor the 
accomplishment of the former, the land has to be brought into a 
state favourable for the germination of the seed, or, in more general 
terms, I should say, into that free and loose condition which is 
known to be so necess'Sary a preparation for sowing. This condi- 
tion, which is favourable for the first growth, is equally so for the 
subsequent perfection of the crop. The operations by which this 
result is gained consist of ploughing, rolling, harrowing, &c., and 
these are very beneficial in increasing the fertility of the land. In 
fact, we may view thorn as so many means for exposing the various 
parts of the soil to the action of the air, rain, frost, and light. 

I have already stated that the carbonic acid and oxygen carried 
into the soil promote the chemical changes which awaken the dor- 
mant ingredients of the soil, and bring them into active exercise. 
In like manner, those parts of the soil which are upon the surface 
are exposed to these chemical changes, and thus a ceaseless action 
appears to be going on between them. This change is one by 
which the mineral matter of the soil is acted upon; but, in addition 
to this, we have other changes produced — viz:, the decay of the 
organic matter of the soil — ^for the air and moisture promote changes 
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in its character, and thus render it valuable for promoting vege- 
table nutrition. It is, however, worthy of note that, whilst the 
organic matter of the soil is undergoing decay or decomposi- 
tion, this change favours and promotes the conversion of the 
mineral matter of the soil from a comparatively useless state into 
a condition suited for the wants of our crops. Any process or 
operation which stirs the soil, and brings fresh portions under the 
influence of decomposition, promotes these changes in the organic 
and the mineral matter of the soil, thereby rendering them avail- 
able for the nutrition of our crops. 

In this manner the stores of the soil are opened up and rendered 
useful; but I have now to show that tillage operations not only ac- 
complish this desirable result, but they also prepare the soil for 
abstracting from the atmosphere fertilising matter. The value of 
ammonia as a manure is well known, and upon its action the bene- 
ficial character of many of our manures is based. It is an expen- 
sive manure, but still its judicious use is remunerative in a very 
high degree. We send many thousands of miles for a large portion 
. of pur supplies, yet it Is found in the atmosphere floating around us, 
and is there present in a condition available for the use of vegeta- 
tion. It is not necessaiy or desirable for me to refer to the sources 
from whence it is supplied to the atmosphere ; it is enough for us to 
know the valuable fact that there are abundant stores prepared for 
the cultivator who is ready to receive a supply therefrom. It is 
with great pleasure that I refer to a very valuable contribution to 
our knowledge of the principles which regulate agricultural practice 
by Professor Way. It will be found in the sixteenth volume of the 
Eoyal Agricultural Society^s Journal. He there proves the pre- 
sence of nitric acid and ammonia in the atmosphere ; that these 
bodies are removed from the air in two ways — by the absorptive 
powers of the soil, and by the rain dissolving them and carrying 
them into the soil. He very judiciously remarks : “ The atmos- 
phere is to the farmer like the sea to the fisherman, and he who 
spreads his nets the widest will catch the most.” It is not that 
all land derives equal advantage from this magazine of wealth, 
hut land receives and profits just in proportion as the industry 
and intelligence of man render it capable of drinking in these fer- 
tilising matters. 

Thus you observe there are two channels through which the 
nitric acid and ammonia of the atmosphere become introduced into 
the soil — the one by the direct absorptive powers of the soil, and 
the other by the intervention of rain bringing fresh stores within 
reach of the soil. With regard to the former of them, I may say, 
that although it does not come properly within the limits of the 
subject under our notice, still the practical connection is so mani- 
fest that I shall not refrain from going into some brief notice of 
it j but before doing so, I shall notice the agency of rain. This 
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must be viewed as an assistant agent which gathers the accumula- 
tions in the atmosphere, and brings them within the influence of 
the absorptive powers of the soil. If, therefore, such rain passes 
away on the surface without entering into the soil, it is manifest 
that its services are lost. Hence land which by natural or artificial 
drainage allows the rain to pass through it, carries into the soil its 
hidden treasure, which in any other case would pass away to some 
other recipient, or to the nearest streamlet. The value of its 
assistance to any agriculturist simply depends upon its services 
being accepted and turned to some useful account, or else rejected, 
and its agency wasted. 

We may now notice the absorbent powers of our soils. The re- 
searches of Professor Way (published in the Journal of the Royal 
Agricultural Society^ volume 15), are of the deepest importance to 
agriculturists. I will, therefore, briefly bring before you the results 
of these researches. It was observed that, when a solution contain- 
ing ammonia (or other alkaline salts) was passed through a portion 
of soil, the soil separated the ammonia from the liquid, preserving 
it from being again washed out of the soil ; and this action was 
finally traced to the presence of bodies in the soil, known as the 
double silicates. A silicate is a compound of silica with another 
body — say, for instance, silica and soda produce a silicate of soda — ^but 
the double silicates are very peculiar, for in these we have silica 
combining not with one body but with two bodies : for example, 
there is the double silicate of soda and alumina; the double silicate of 
lime and alumina ; and a third, which is the double silicateof ammonia 
and alumina. But you will observe that alumina is present in each, 
and the only difference is that soda is present in the first, lime is 
present in the second, and ammonia in the third. In most soils we 
find these double silicates present, but their value varies very con- 
siderably. We may now observe the difference in their character 
and mode of action. The double silicate of soda and the double 
silicate of lime are each capable of separating ammonia when it is 
dissolved in water, but the double silicate of lime alone has the 

f )Ower of separating ammonia from the air ; the double silicate of 
ime is, therefore, decidedly the more valuabe salt of the two. The 
double silicate of soda is I'eadily converted into the double silicate 
of lime when lime is added to the soil, consequently the addition of 
lime to the soil renders it competent to absorb more ammonia from 
the atmosphere, and thereby gives it greater powers of acquiring 
fertilising matter than it previously possessed.* 

In addition to this benefit another desirable result has been 


* The more recent researches of others seem to demonstrate that the retention of 
ammonia by the soil is due not so much to chemical as to physical causes. Kost 
soils can so far retain pure ammonia, but it is only those which contain lime that can 
first decompose the i^ts of ammonia and afterwards allow surface attraeMoa "be- 
twixt the two to act. — ^En. 
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attained by the use of lime — ^vlz., that, as nearly^ all soils contain 
ammonia in them in a dormant state, the use of lime displaces part 
of this ammonia, and thereby this fertilising matter becomes avail- 
able for the plants growing in the land. 

Thus it is seen that in the soil there are bodies capable of separ- 
ating ammonia from the rain as well as from the atmosphere, and 
afterwards preserving these fertilising stores until required for the 
crop. We have in the use of lime a double advantage; it not only 
gives the soil superior powers of acquiring that valuable fertilising 
matter ammonia, but it also renders the existing stores of dormant 
ammonia ready for active service in promoting vegetation. It is, 
however, of no practical value to us having in our soils the means 
of accumulating fertilising matter, if at the same time we place it 
in a position in which this power is rendered inoperative; conse- 
quently we have two means by which to promote the accumulation 
of ammonia in the soil, and these are — 1st, increasing the capa- 
bilities of the soil to absorb ammonia ; and, 2d, giving the atmos- 
phere a free access to the soil, so that these powers may come into 
full operation. The addition of lime to the land has in this respect 
a double action — ^vix., it sets part of the ammonia in the soil free 
and available for promoting vegetable growth, and it also renders 
the soil more competent for accumulating a store which will main- 
tain the fertility of the land ; and thus we have in the use of lime as 
a manure, a valuable means of realising the first requirement — an 
increased absorbing power. The attention may now, however, be 
advantageously directed to the facilities for the increase of these 
powers, and these are manifestly twofold — viz., the exposure of the 
soil fully to the air, and the passage of rain through the land. The 
tillage of the land is therefore just the agency required to ac- 
complish this desirable result ; for as I have said before, the in- 
version, stirring, and crushing of the soil by the various operations 
of ploughing, cultivating, harrowing, and rolling, each and all pro- 
mote the exposure of fresh portions of the soil for atmospheric 
action ; and whatever capability is possessed for the secretion of 
ammonia, the soil is thus furnished with the opportunity for its 
exercise. 

If you view our field labour as so many means for exposing 
every portion of the surface soil to the air, you will at once realise 
the value of many operations which we have hitherto only con- 
sidered as of mechanical value in preparing the land for seed, by 
rendering it light, and giving the roots freedom for their growth 
and extension. But the advantages are double ; for not only 
is it necessary for the luxuriant growth of a crop that it should 
be so placed that its roots have a freedom of action for searching 
after the food which the crop requires, but, as I have already ex- 
plained, the means we adopt for attaining this result equally 
facilitate the success of the crop by the accumulation of fertilising 
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matter which is being simultaneously made. This free and loose 
condition of the soil is equally favourable for the passage of rain 
into the soil ; and when this is properly assisted by an efficient 
under-drainage, then alone is the full advantage derived from the 
rain and its fertilising contents. 

With a knowledge of these principles, if you review that old 
established practice of fallowing, you will not fail to detect the 
reason for past success in this practice, and you will see another 
instance of that true union which exists between practice and 
^ science, which every lover of agricultural progress hails with feel- 
ings of pleasure. The true principle of fallowing has been to ex- 

{ )ose the land to the wind, rain, frost, and heat, and to keep the 
and moving as much as possible. Manifest have been the advan- 
tages derived from extra ploughing, which to the eye appeared at 
the time productive of little change or benefit, but the succeeding 
crop has in many such cases given evidence of increased capabili- 
ties of production, which, until lately, has been set down as simply 
resulting from the mechanical condition of the soil being more 
favourable for growth, instead of its being also referred in part to 
the increase of food for the crop which was thus obtained. 

The use of lime for fallows is an old established practice loudly 
decried by some as exhausting to the land, but still the practice was 
continued, because it was found to succeed ; and now the practice 
has, by its successful results, survived the period of its condemna- 
tion, and entered into one of more honour, in which both practice 
and science agree to sanction and advise its use. Here let us all 
take a lesson for our future guidance, and remember that old estab- 
lished and successful practice has troth for its foundation, and al- 
though there may also be some error intermixed with it, yet we 
shall be unwise to condemn any successful practice as useless which 
our present imperfect knowledge cannot exactly approve of. 

We have now to notice the influence of tillage operations upon the 
organic matter of the soil ; and, without going into any unnecessary 
detail, I may remind you that the passage of rain water (and its asso- 
ciates from the atmospheric air) into the soil very materially assists 
in promoting the decay of these organic matters, and renders them 
serviceable for the support of vegetation. Thus every poi'tion of 
the soil derives advantage from the tillage operations to which it 
is subjected. The mineral matter of the soil which is in an active 
condition is thus enabled to pass into the circulation of plants. 
Those portions of the soil which are not in an advanced stage, but 
lie dormant in the soil, are by the same power awakened to action, 
and transferred into an active state; whilst the Insoluble grit of the 
soil has also gradually progressed into the next stage, or the dormant 
condition. The stores of ammonia which the atmosphere contains 
are gathered by the soil, and subsequently liberated when required 
by a growing crop; whilst the organic matter of the soil is also by 
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the same agency prepared to minister to vegetable productiveness. 
Thus we have nearly all the requirements of our crops supplied 
from natural sources, and these are rendered available by our 
various tillage operations. 

The conclusion to which we are brought by these facts is, that 
tillage operations render free and available for vegetation certain 
fertilising matters which are essential for our crops, and that the 
degree to which the resources of any soil are developed is propor- 
tioned to the extent of these operations. Practically it matters but 
little whether so much alkaline matter, ammonia, and organic • 
matter is added to the soil by manure, or converted from a dormant 
to an active condition. It is manifest that in both cases the soil is 
equally enriched by equal quantities of the same materials ; but there 
is this advantage in favour of the tillage operations, that whilst the 
two methods may be equal in a chemical point of view, yet the 
mechanical conditions are very materially in favour of cultivation 
as a substitute for manure. The food being the same, equal 
results would be obtained, pi'ovided other conditions were equal • 
but if the mechanical condition of the soil is very much improved, 
it will enable the crop to grow more freely, and this is so much the 
more advantageous for the increase of the crop resulting from our 
tillage operations. 

But what are the practical inferences we are to draw from these 
principles ? Are we to consider our farms independent of our various* 
manures ? This would certainly be a premature conclusion. We 
see how advantageous the use of lime is, and our arguments are 
certainly in favour of its frequent employment in moderate 
quantities. It is equally clear that there is a great difference in 
soils as regards the mineral matter they contain ; for if they do not 
possess the several ingredients which the crops require, our tillage 
operations cannot develop them, and hence such soils will still be 
dependent upon the supply of manure for fitting them for being 
productive. 

Those soils which possess rich stores of the mineral matter re- 
quired by plants will be enabled to yield them to vegetation under 
the assistance of good cultivation. 33ut as the majority of our soils 
are very deficient in phosphates, and as these valuable fertilisers, 
even upon well-managed farms, are being continuously removed 
from the land, and do not in regular course of farm management 
find their way back again to the land, it is evident that few soils 
could withstand the removal of this important group of manures 
without some return being made periodically, and hence we may 
fairly anticipate considerable advantage from the continued em- 
ployment of phosphatic manures. The value of farmyard manure 
will still be equally great, and its economical value will not be 
depreciated because of tillage operations being in some manner a 
substitute. They must rather stand side by side as valuable co- 
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operators in the same service, and not be looked upon as competi- 
tors. We must not prize our manures less, but value cultivation 
more highly; and I have no doubt that thus the standard of our 
crops will fie materially raised, especially if an active cultivation of 
the land is supported by a well-managed homestead, in which food 
is economically consumed, and the manure carefully preserved and 
prepared for the use of the farm. 

You may, however, justly require of me some practical results 
in support of the principles named. This I can readily fur- 
• nish. In fact, I have already based my arguments upon the^ 
success which has generally attended the practice of fallowing, and' 
upon which most conclusive evidence is to be obtained throughout 
the country. I should, however, be guilty of a great oversight 
if I omitted to make reference to the " Lois Weedon ” system as 
another illustration of the principles I have already specified. 
Much as this has been a bone of contention both among practical 
farmers in different districts, as well as amongst scientific men, as 
to the principles involved, still I feel that I must not avoid making 
reference to it. Whatever may be our preconceived ideas respect- 
ing the nutrition of plants and the exhaustion of the soil, still 
here we have a fact establishing beyond doubt that wheat may be 
grown year after year upon land of moderate fertility; and not- 
withstanding that the soil has not been enriched by the use of 
manure, still the land has progressively increased in fertility, and the 
crops become more abundant and of superior quality. It is desir- 
able that I should briefly notice some of the peculiarities of this 
system. The plan adopted by the Eev. S. Smith at Lois Weedon, 
in Northamptonshire, is to divide the field into lands 5 feet wide. 
In the centre of these lands, the wheat is dibbled at the rate of 2 
pecks per acre in 3 rows, one foot apart, thus leaving a space of 3 
feet in width unoccupied. When the plant is up strong, the whole 
of the land is dug with a fork and allowed to lie rough for tlie 
winter. In the following spring the land is levelled and well 
cleaned by the use of the horse-hoe, and this implement is freely 
used until the wheat is coming into blossom. The rows of wheat 
are then earthed-up with a mould-board, and in the furrows thus 
made the subsoil plough is used tolerably deep. To overcome the 
injurious influence on the wheat, which is found to arise from the 
land being too loose, the Orossfcill roller is used before the ground 
is sown, and also in the following spring. In this manner one- 
half of the ground is occupied in producing wheat, whilst the 
remaining half is under fallow in preparation for the next year's, 
crop. Under this system the produce of this land (not worth 30s. 
per acre), has been raised from 16 to 40 bushels per acre. The 
crops from 1847 to 1856 inclusive, averaged 34 bushels; the crop 
of 1857 produced 36 bushels ; the crop of 1858 equalled 40 hu^h^ls: 
and thus the land, instead of showing any sign of exhaustion, gives 
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proof of increasing fertility. The question naturally arises. To 
what source are we to trace these anomalous circumstances, that 
with the repeated removal of these crops, without any compensa- 
tion by manure, the soil advances in fertility ? It can be referred 
to no other causes than those I have already named — the con- 
version of the dormant matter of the soil into an active condition, 
whilst at the same time, and under the same agency, the soil feeds 
upon the nitrogenised matter of the atmosphere, and secretes a 
store of food for the growth of the succeeding crop.* With facts 
before us like these, it is folly to doubt the possibility of such being . 
done, or to set it aside as an incredible story. It would, however, 
be equally wrong to entertain the idea that the same results would 
be attained under other circumstances. Doubtless, there is much 
land upon which equally satisfactory results may be realised, but 
there are also many districts in which the system could not be fol- 
lowed out remuneratively. A moment's consideration will prove 
this. To produce a crop of wheat, the land has to yield up not 
only nitrogen in a state fitted for assimilation, but also mineral 
matter, and without these supplies a luxuriant crop cannot be pro- 
duced. The nitrogen may be derived from two sources, the soil 
and the air; but the mineral matter can only he supplied from the 
SOIL. If by any plan we can render these supplies available with 
greater rapidity than the crops draw upon the land, then the pro- 
ductive powers of the soil are not reduced from the loss; but 
under other circumstances, the land must gradually become less 
productive. The plan adopted at Lois Weedon succeeds in main- 
tainining the productive character of the land, and its success may 
be traced to two circumstances. 

That the soil contains the necessary supplies of mineral 
matter ready for being brought into use ; and, 

Sc?, That the tillage operations are capable of rendering these 
supplies available. 

The absence of either of these conditions must produce a failure ; 
for if the required mineral matter were absent from the soil, no 
amount of tillage could produce it ; and so also if the mineral 
matter were present, but under circumstances which would not 
allow of its being rendered available, it could not be of any ser- 
vice to the crop. This is a system which can only be fully carried 
out upon soils possessing certain mineral ingredients required for 
the wheat crop, for its chief merit consists in the deoelopment of 
hidden or dormant stores of fertility which may exist in soils 


* A good deal might be ar^ed in favour of the chief supply of nitrogen in Mr 
Smith’s^ successful practice being obtained from the decomposition of the organic 
matter in the soil, rather thsm by the soil absorbing it from the atmosphere. And 
also it may be argued, that in this case the wheat plants are placed in conditions 
favourable to their absorbing ammonia or nitric acid by their leaves from the air. — 
Ed. 
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wben little expected. In the case of the Lois Weedon soil, we have 
a thorough wheat soil, and hence its powers are brought into action ; 
but whereas you cannot develop properties which are not pos- 
sessed, you must not expect to carry out this plan upon soils of an 
opposite character. We must not, however, reject it entirely, even 
for these soils, for there is a most valuable lesson to be learnt 
from it, which will always be of service, and that is the proof it 
gives of the fertilising results of tillage operations. The Lois 
Weedon system may have its special districts for its successful or 
* unsuccessful adoption, but the lesson we gather is of universal 
application — ^vlz. that the culture of the soil is a most powerful and 
valuable cause of fertility. 

We may, in conclusion, add a few remarks to what we have 
already stated as to the extent to which tillage operations are a 
substitute for manure. I have already shown that they are valu- 
able promoters of fertility in all our soils, by the conversion of the 
dormant organic and inorganic matter they contain into fertilising 
materials fitted to support and nourish vegetation, and that at the 
same time the soil is rendered more competent for absorbing from 
the atmosphere nitrogenised matter. .These results, though evi- 
dent upon all soils, will be more manifest upon soils already pos- 
sessing a fertile character, and upon such soils tillage might to some 
extent supersede the use of manure ; hut upon inferior soils, al- 
though beneficial results will be evident, still the advantages will 
not be equal, and there will be greater necessity for the use of 
manure. Upon whatever soil the trial is made, the result must of 
necessity be regulated by the composition of the soil. If a soil is 
being cultivated which requires a free supply of the phosphates, 
and there is a natural deficiency in the soil, it is clear that the use 
of some phosphatic manure will be desirable, for no extent of till- 
age can compensate for the absence of such a body. It is just 
the same with the other ingredients required by our crops. If the 
soil is fertile it possesses these stores, and then culture brings them 
into use. It may, however, be said, cannot a chemical analysis 
of the soil at once indicate whether or not a soil is competent or 
not for the successful application of this system ? I reply, it may 
be a safe guide in some cases, but the indications of nature, by 
the general products of the land, will be a safer guide in the 
majority of cases. There is, however, one important advantage 
which will result from tillage operations, and that is the storing 
away in the soil much of the ammonia of the atmosphere. This 
will take place upon all soils, but upon rich clays and loams more 
especially so. This is another powerful inducement for stimng 
and exposing the land — we have seen how valuable lime is in 
producing this result, and that it is an important co-operator in 
the action. Hence tillage operations in no way supersede the use 
of lime, but render its action more beneficial ; neither does the 

TRANS. — JXmY 1861. B 
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cultivation of the land supersede the supply of manure for the 
crop when the land is deficient in one or more of the ingredients 
which the crop requires. 

It is for these reasons, that whilst we value tillage operations as 
most imjpoHant agencies for promoting the fertility of the land, 
we must not allow them to supersede the use of manure. We shall 
still find an economical use of our manures equally imperative and 
remunerative, and our higher appreciation of the great value of 
tillage operations will result in an increase of the average pro- 
duce of our soils, rather than in depreciating the value of manures. ^ 
Extremes are at all times dangerous. Whilst, therefore, we may 
more highly value tillage operations, and. upon many soils realise 
thereby similar results to those attained from the use of ammonia- 
cal manures, we must at the same time be cautious not to over- 
look the important results we obtain by the use of our various 
natural and artificial manures, aud look to them, as valuable pro- 
moters of fertility, which will always produce profitable results in 
proportion to the skill and discretion with which they may be pre- 
pared. 


ON BEAXY IN SHEEP. 

.By James CowAX, Glasgow (Premhim, £10); and Hugh Borthwic^ Traquair 
Xnowes, Peebles (Premium, £5). 

[Braxy still commits great ravages among the young stock of hill- 
grazings. Few diseases that prevail among our domestic animals are 
less under the control of the stock-master. Severe losses are often 
borne without much repining, for the disease sometimes appears so 
capricious in its attacks as to baffle at once all the skill derived 
from former experience. Every well-described instance of success 
or loss, following certain modes of management, are equally worthy 
of being recorded. The following report consists of such portions 
of two papers to which awards were made, as best bring out the 
character and nature of the disease, and the influences which tend 
to aggravate or mitigate, as well as prevent its attacks. — ^E d.] 

Me Cowan describes the symptoms as under : — 

The first symptom exhibited by a sheep afiected with braxy is a 
short step. This is discernible before they begin to lie down and 
rise frequently, or stand apart with the head depressed and the 
back arched— the disease having by this time made considerable 
progress. The contracted step is occasioned by pain in the bowels^ 
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as it is observed before any swelling takes place to cause an im- 
pediment in walking. I have tested hoggs at night by this symp- 
tom, or had suspicions that they were affected, and in some cases 
they were dead in the morning ; while in others they were only 
advanced to the next stage which I have mentioned, either lying 
down and rising alternately, or standing apart with the head and 
ears hanging down, the eyes dull, the belly swelled, and the back 
arched. At this stage the pulse is quick, and often irregular, and 
the breathing hurried and laborious. The cud is suspended by the 
time that the first symptom appears. There is seldom any passage 
in the bowels, while the urine is frequent and small in quantity. 
The blood is very dark and thick ; and should an attempt be made 
to bleed at an advanced stage, it can be drawn only in drops from 
the jugular vein. Should the disease not terminate rapidly, and 
the animal hold out for some time, the wool begins to fall and have 
a dry appearance.. The brain is not affected in the same manner 
as in louping-ill (or lung inflammation), as it is only in rare cases 
that thej^ fall into convulsions, ' I have seen them stand on their 
feet until they fell down dead, as if shot. Although braxy and 
louping-ill are both intexmal inflammations — ^the former affecting the 
digestive, and the latter the respiratory organs — ^yet the symptoms 
which they outwardly exhibit are very different. In louping-ill 
the eye is unnaturally sharp, the step quick and light, and they 
bleed freely even at an advanced stage of the disease, although the 
blood is drawn to the seat of the disease as well as in braxy. 

It is not easy to say how long a sheep affected with braxy will 
hold out; the degrees of severity in its attacks are various, and it often 
is diflScult to say how long the sheep may have been affected before 
it has been observed. I have seen them die in a few hours after 
being first noticed, although able to be driven for more than a 
mile from the hill ; while others again, apparently as far advanced 
when first seen, lived from twelve to twenty-four hours. When 
bled and treated with physic, I have seen them live for two and 
three days. But it is mostly on lands, or at times when the 
disease is moderate, that these instances occur, as the greater 
number are either found dead, or live but a short time after being 
observed to be sick. 

‘^It may be remarked that the post-mortem appearances of 
braxy are various. Yet in every case, as soon as the internal 
viscera is laid bare, the traces of inflammation are distinctly visible, 
extending more or less through the whole structure. Upon cutting 
through the lining membrane of the abdomen a most offensive 
smell is emitted. The bowels are inflated, and the whole internal 
cavity filled with a noxious gas ; and in cases where the smaller 
intestines and the lining of the abdomen have been more parti- 
cularly affected, a large quantity of bloody serum has been thrown 
out, and is floating around them. I may here mention that these 
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are the cases in whidi it is most difficult to draw blood from the 
jugular vein. The more prominent appearance of organic disease 
first presented is the inflamed state of the abomasum — the reed, as 
it is called, or fourth stomach. This is generally to such an extent 
as to sanction the common idea that it is the organ that is pri- 
marily affected. The usual results of acute inflammation, in the shape 
of large mortified spots, are spread over its surface, and to such an 
extent is the structure of the organ destroyed, that these are readily 
penetrated by the finger, while its inner coating is sometimes 
entirely black. All the other stomachs are inflamed more or less, 
especially the second, or king’s-hood, as it is called. Next to the 
stomachs and bowels, the kidneys are most seriously implicated, and 
in severe cases they are reduced to a soft pulpy mass by the time 
that death takes place. The liver and lungs are also affected, 
although in such a way as to show that it is only through the blood 
that they are implicated in the general disorder. The contents of 
the first, second, and fourth stomachs are in a semi-liquid condition, 
and apparently in a state of fermentation; while those of the 
third stomach (omasum or manyplies) and the whole of the intes- 
tines are dry and hard, those of the latter being frequently held to- 
.gether by cords of bloody gelatinous matter, which makes it very 
difficult to open them, either by physic or injections of any descrip- 
tion. 

“ When the weather is soft and humid the process of decomposi- 
tion is very rapid. I have seen the whole body fo the very hoofs 
swelled to an enormous extent within a few hours after death ; the 
skin dark, and the wool ready to come off. Between the layers 
of the muscles of those which swell thus rapidly exudes a bloody 
serum, which the housewives who are skilful in the preparation 
of braxy for table use endeavour to get rid of by putting the flesh 
in running water, and laying large stones on the top to press it 
out. And in regard to eating “ braxy ” (as the flesh of those who 
die of the disease is called), I would here remark that the practice 
is much to be reprobated, although it is almost universal among 
those connected with stock in every district where the disease is 
prevalent ; and in some places of Argyllshire large quantities of it 
are salted, dried as hams, and sold into the towns, where by many 
it is considered as a delicacy. Prom the quantities of it consumed 
in particular localities, there is no doubt but that it is a cause of 
bowel disorders, impurity of the blood, and skin diseases.* 

“ The Nature ofBraoiy.—J consider braxy to be an acute inflamma- 
tory disease, which is excited in the digestive organs. Should this 


* To sucTi an extent is Tsrasy mutton still in request, that while the skin of a 
blactfaeed hogglast season brought two shillings in Ayrshire, the carcass brought four. 
This is about half value for the animal, which, without doubt, makes stock-farmers 
less careful about using means to stop its ravages.— Ed. 
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flefinition of its nature be correct, the exciting causes must be 
sought for in the nature of the food, and its peculiar influence upon 
those that are liable to be attacked ; and likewise in the condition 
of the pasture, and the influence and action of the atmosphere upon 
it, at the particular season when braxy is prevalent. 

“ The general Character of the Land most subject to Braxy is dry 
and light, composed of gravel and loose earth. In some situations 
the land is covered with heather interspersed with green patches 
or ‘ gairs,^ while in others the surface is all or mostly green — 
‘ white land,’ as it is called in the pastoral districts. There is 
’ very little braxy upon soils composed of peat -moss, or largely 
mixed with it; nor yet upon bog-land, either of deep clay or 
vegetable composition. For instance, the flat bog-land of Esk- 
dalemuir is almost exempted from it. I was lately informed by a 
person who was for some time a shepherd upon a large farm in 
that district, that there was one season when they clipped all the 
hoggs that were smeared at the previous Martinmas. There is 
likewise veiy little of it upon the cold mossy lands of Ayrshire 
and the Upper Ward of Lanarkshire, nor yet upon the limestone 
districts of the English border. It is extensively prevalent in the 
West Highlands, particularly in some districts of Argyllshire. In 
the south, the dry hills of Peebles and Selkirk shires, with part 
of Dumfries and Galloway, are more particularly noted, although 
it does not prevail there to the same extent and severity as in 
Argyllshire. 

Causes of Braxy, — ^When the plants upon land, whether of 
heather or green herbage, are of a dry binding nature, and when 
the young shoots of the heather begin to get firm and woody after 
the decay of the blossom in autumn, they never fail to induce a cos- 
tive habit of body, more especially among the younger part of the 
flock. Constipation of the bowels is invariably present in braxy 
and they are thus, as it were, previously prepared for the unfavour- 
able action of those other agencies which concur in exciting the 
disease. There is an inflammation of the digestive organs among 
hoggs upon arable land which bears a close resemblance to braxy ; 
and where the bowels are not in a costive state at the time when the 
attack takes place, the disease, although evidently excited in the 
digestive organs, has more the appearance of general fever, and is 
evidently caused by irregularity of feeding, sudden changes of 
food, or by the foulness of the pasture.* 

“ Upon land where there is a large amount of surface covered 
with heather, which in spring and early summer becomes dry and 
gets out of season, the portions of green land are consequently 


* It is evident that two diseases have been often confounded. Many of the 
esciting causes are the same in bo^. The subject is well worth the e>ttention of 
our veterinary surgeons. — En. 
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eaten very close, and these being likewise the places to which the 
flock resort during the night, and where they leave a large quan- 
tity of manure, the grass upon them is kept in a soft and growing 
state so long as fresh weather continues. The same feature ap- 
pears upon white land, where there is a large proportion of ^ fog- 
ged leas,’ as they are called, or dry land bearing plants of a dry 
and harsh description. Independent of these causes, there is scat- 
tered throughout hill-pastures of almost all descriptions a portion 
of land bearing soft tathy grass, which at a certain crisis becomes 
dangerous, or othefwise, according as it is aided or counteracted ^ 
in its tendency to produce disease by the nature of the pasture 
with which it is intermixed, and the habit of body which has pre- 
viously been induced. Uncultivated land upon which cattle are 
pastured is in general liable to braxy, owing to the abundance of 
soft tathy grass which is raised by their manure ; and the grazing 
of cattle during the summer upon the land set apart for wintering 
hoggs was evidently one of the reasons why they were so sub- 
ject to it when kept separate from the older sheep, which at one 
time was a prevalent practice among store-farmers in the south of 
Scotland. 

"Plants get more difficult of digestion after they are fully ripened 
and partially decayed, and do not go so rapidly through the 
stomachs and bowels as softer food ; and hoggs, whose digestive 
organs are comparatively tender, are sure to be more readily in- 
fluenced by such food ; and the constipation and indigestion thus 
induced require only to be excited by a proportion of softer grass 
acted upon by the atmosphere, thereby increasing the indigestion 
and (fusing fermentation, until either acute inflammation of the 
digestive organs, or general fever, is fully developed. I consider 
these as the leading causes of the disease, and as the reasons why 
hoggs are its special victims. 

The time in autuTwn when Brasoi/ will make its first appearance 
varies more than a month in different years, earlier or later as 
the soft grass begins to decay, and more especially when frosty 
nights occur early. I have seen it make its appearance during 
September in one season, while in the year following, upon the 
same farm, there were few cases before the first or second week 
of November. Prosty nights, with a white rime, followed either 
by a change to fresh or a bright sunshine during the day, is 
the kind ot weather during which it frequently makes its first 
appearance. ^ Still, I have seen it commence in good dry weather, 
but not until the soft grass began to decay. There is one cir- 
cumstance to which I would wish to draw particular attention, 
as it_ IS so fair corroborative of the foregoing statements, which is, 
that It IS always severe after a hot, dry summer, during which diy 
lands exposed to the sun have been burnt up, and upon which a 
soft after-growth arises in harvest. In these seasons, should 
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frost not set in, braxy is late in making its appearance. I remem- 
ber the summer of 1826, and the great growth after harvest, and 
that braxy was late in making its attack, but it was severe when 
it came. I give a short extract from a letter written to me some 
time ago by a good observer residing in Annandale, and practi- 
cally acquainted with the disease : — ‘ The worst year that I ever 
saw for braxy was 1826. I was then on a light land farm. The 
hoggs died there in great numbers, until we removed them to low 
pasture, when the disease ceased, but not for some >ime after their 
removal.^ The year 1826 would be an extreme one, as there has 
been no such season since for heat and continued drought ; yet I 
have always noted that after a dry summer braxy is sure to be 
more severe upon the dry lands that are usually subject to it, and 
likewise extends to places which in other seasons are nearly alto- 
gether exempted. This was particularly exemplified after several 
of the dry summers that occurred between 1847 and 1852. Heavy 
stocking aggravates braxy in much the same way. The land is 
closely eaten and kept bare during the summer, and after the lambs 
or other stock are sent to market and the land lightened, there, is 
always an autumn growth which becomes foul and unwholesome.” 

Mr Borthwick cites some instances which corroborate the above 
views. He writes : — " The summer of 1842 was dry and warm. 
Sheep-pasture on hard land, exposed to the sun, was considerably 
burnt up. Eain began to fall in September, consequently a rapid 
growth followed. On a stock-farm in Peeblesshire, celebrated for 
its soundness — ^so much so, that for several years I have seen 
clipped, in the month of July, all the hoggs that were kept the 
preceding month of August — braxy broke out in October 1 842, 
and so fatal was it, that out of six scores of hoggs, kept for 
stock, forty fell in a few weeks before any means were taken 
to arrest its progress. In following years no braxy has occurred, 
at least to any extent. This is particularly the case on arable 
pasture, on ground that has been heavily stocked during tlie 
summer, and then allowed to clean. A second or fresh springing 
takes place, and nothing is more dangerous for hoggs, or more 
certain to bring on braxy. I have never known it occur to any 
extent on young arable pasture while sheep had a fresh clean bite, 
if not previously overstocked, and allowed to clean. Thus it is 
quite evident that pasture, either of too dry a nature or too soft, 
is alike dangerous for braxy. Besides, any sudden atmospheric 
change, of whatever nature, has a great tendency to aggravate the 
disease.’’ 

Mr Cowan remarks as to the time the disease annually abates or 
disappears : — “ The time when braxy ceases varies as much as that 
when it commences, seeming to be largely influenced by the 
periods of growth. It sometimes nearly ceases by the middle of 
December, and often entirely so by the end of it ; while, in other 
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and more open seasons, individual cases will occur until^ the end 
of February. There are other causes of braxy which it is un- 
necessary to enumerate or reiterate. I may aad, however, that 
there are causes arising from management as well as those which 
I have mentioned, which tend to aggravate (I might almost say 
create) and excite into activity any latent causes of disease that 
may exist, however feebly, in the soil. To give a single example : 
In all districts subject to braxy, the most of land^ set apart for 
hogg hirsels (hogg-fences, as they were called) invariably got 
worse for the disease the longer that it was kept separate for that ^ 
purpose, and this formed one feason why some gave up the prac- 
tice long before it fell into general desuetude. Upon a large farm 
in Dumfriesshire, where this plan was persisted in for many 
years, after all around had abandoned it, the loss ultimately reached 
as high as the one half of the flock annually- The place was at 
length stocked with ewes, and the hoggs allowed to follow un- 
weaned ; and the result of the change was, that for some years 
afterwards the deaths did not average above from 10 to 15 per 
cent. 

"In regard to smearing, I have heard it affirmed by a great many 
individuals practically acquainted with the subject, that heavy 
smearing never fails to increase braxy. I would consider this as 
owing to the fever and disorder which the tar induces. Hoggs are 
very dull and listless for some time after being smeared with tar, 
more especially if heavy smeared ; and when they die of braxy 
within a short time after the operation, the flesh tastes so strongly 
of tar as to render it wafit to he ecden imtil it has hung for some 
months in the smoke. When the skin is taken off, every shed or 
opening in the wool where the tar has been laid on, is as distinctly 
visible upon the flesh as the stripes upon a piece of printed calico. 
Independent of braxy altogether, heavy smearing is very injurious 
to hoggs in a variety of ways." 

to the Prevalence of the Disease, Mx Cowan remarks: — “It is 
very difficult to obtain a knowledge of the annual loss from braxy 
upon particular farms, or within a given district. I never was 
engaged upon what may be called a “ sickrife ” farm, at least in 
comparison with others. The greatest number of deaths from 
braxy alone that has occurred under my own eye, in seasons when 
it was considered severe, would not exceed 15 or 20 per cent; 
while, at the same time, upon farms in the same district that were 
more severely scourged, 20 and 25 per cent was held as only a 
moderate loss. Upon a large hill-farm in Selkirkshire, where the 
disease may be said to be present and little more, the mean an- 
nual loss for the last thirty years has been per score, or nearly 
8 per cent. Upon some farms on Tweedside, where it was severe 
before preventive means were adopted, the loss was not much less 
in some seasons than from 30 to 35 per cent While, as regards 
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tlie West Highlands, I have it from undoubted authority, that 
upon lands where the hoggs are wintered at home, and where a 
portion of older sheep die of braxy, the annual loss will range 
from 80 to 40 per cent ; while in Morven it is sometimes as high 
as 45 and 50, as a good number of older sheep die in Argyllshire, 
especially upon land where cattle are kept. So severe are the 
losses in some parts of that country, that I have heard several 
persons affirm that they could not estimate what the deaths would 
amount to if they kept their hoggs at home during the winter, 
especially the wether hoggs. 

“ The expense of sending away the hoggs to a distance to winter, 
or else incur such severe losses at home, deducts largely from the 
profits of a stock-farm ; while in the latter case the quality of the 
stock is much reduced by the loss of so many of the best hoggs 
annually, besides causing irregularity in the number of the respec- 
tive ages upon the farm; as, when the deaths have been numerous, 
a greater number of lambs (and part of these, of necessity, small 
ones) are required to keep up the stock, and thus an additional 
quantity of hoggs are again exposed to the disease ; while the 
draught of ewes or cast of wethers varies in numbers according as 
braxy had been deadly or otherwise in the particular season when 
they were hoggs.” 

As to Prevention of the Disease, Mr Cowan says : — “ In giving 
details of any particular means that have been put in operation for 
the prevention of braxy, or that may be tried with some chance of 
success, I will first mention those that are available in the present 
circumstances of a farm, without any extra appliance beyond some 
slight changes of general management. 

“ The first and one of the best ‘preventives is to stock moderately. 
Some kinds of laud grow coarser and wilder when light stocked, 
and within a short time the stock show little improvement. But 
this is seldom the case with land upon which braxy is prevalent, 
as, independent of this disease altogether, it is otherwise decidedly 
more profitable. The stock become heavier, carry more wool, and 
are* less liable to other diseases as well as braxy. I have one par- 
ticular instance before me which may serve as an example. Upon 
a farm in Selkirkshire, adjoining one where I once was, there is a 
small detached hill, which at that time was stocked with thirteen 
scores of sheep. Disease prevailed upon it to a great extent, ^more 
especially louping-ill and braxy. The latter used to be severe when 
there were few or no cases upon other parts of the farm. The. 
stock upon it was ultimately reduced to nfee and a-half scores, and 
it has been for some time the healthiest part of the farm, braxy 
being almost unknown. This result was gradual, and not until 
several years after the reduction of the stock, clearly indicating 
that the land had taken some. time to recover from the injury which 
it had previously received. Braxy has decreased considerably of 
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late years upon several farms in the vale of Tweed ; and when 
making inquiries if any well-ascertained I'easons could be given for 
this decrease, I was always answered — ^ That if it was not owing 
to their being lighter stocked, there was no other obvious reason/ 

When dry light land is heavily stocked, the finer portions are 
kept both foul and bare, and consequently a soft unwholesome 
growth arises at all seasons when the weather is open and mild. 
This is ever ready to excite the various diseases common to the 
particular season. 

“Another preventive of braxy is regular herding, giving the 
flock a proper range of pasture, whereby they will obtain a greater 
variety of food. The very time when braxy commences, and 
during most of the season when it is most virulent, is the period 
when hill-stock, especially hoggs, are contented to take the least 
possible range. Their food is (at least comparatively) abundant, 
and easily procured within a limited range. In harvest and early 
winter, sheep have a strong inclination to pasture upon the drier 
land, more especially where it has a southern exposure. This is 
the very time when that costiveness is induced which I have already 
mentioned as a condition of braxy ; and a variety of food at this 
particular season is necessary, in order to prevent that extreme 
constipation of the bowels 'which is produced by want of exercise, 
and the feeding too much upon one description of food. It used to 
be generally remarked that more hoggs died during the smearwg- 
time^ as it was called, when the shepherds were all employed at 
that operation, than during any other period . 

Another means of prevention which has been tried with success, 
is to allow the lambs kept for stock (with the exception of those 
upon draught ewes) to follow their mothers unweaned. Speaned 
hoggs are decidedly more dull, and apt to collect into small com- 
panies, and do not take the same I'ange of pasture as those that are 
following their dams ; and it is the general testimony of all who 
have paid attention to this matter, that a larger proportion of them 
die of braxy ; and the case seldom fails to be greatly aggravated 
when a large number are kept by themselves, as has been often 
exemplified upon land where the disease was even otherwise very 
moderate. It is objected against allowing lambs to follow un- 
weaned, that the ewes are thereby reduced, and kept in lower 
condition. But, on the other hand, the hoggs are better, and live 
better. Besides, it is doubtful if there is any great difference in 
spring between ewes whose lambs were weaned, and those whom 
they were allowed to follow until they dropt off of their own accord. 
It is often surprising to see how little difference in condition there 
is between them, especially when the winter has been moderate ; 
and the one is again in lamb as early as the other. 

Burning of heather is a very simple, and yet far fi:om ineffectual, 
means of mitigating or even preventing braxy, as well as other 
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diseases. Old heather is not only comparatively useless, hut upon 
some soils positively hurtful, being dry and bitter, and possessing 
astringent properties, while any green land that may be mixed with 
it is kept in such a bare and foul state by the stock being so much 
dependent upon it at certain times, that there, is no wonder that 
such farms (in certain localities) should invariably get the character 
of being “ sickrife.” Young heather is very feeding, and puts on a 
firm fat, while, like young grass, it is slightly laxative, especially 
upon moss-land; and where there is a part of moss-land upon a farm 
where the heather can be regularly burned, it in a manner gives 
access to a kind of land upon v/hich there is very little braxy, and 
helps to afibrd that variety of food which upon some land appears 
to be essential in maintaining stock in a healthy state. 

Burning heather answers the same purpose as light-stocking, and 
far more efficiently, as, where the heather is not allowed to be burnt 
in any quantity, no amount of reduction in the numbers of the stock 
will counteract the unhealthy tendency which they acquire when 
confined to pasture upon old heather, and any green land that may 
be scattered amongst it. And wherever such a radical evil as the 
preserving of large tracks of old heather is allowed to exist, the 
consequences are sufficient to neutralise whatever schemes may be 
put in operation, either to improve the quality or promote the 
health of a stock. 

“ Upon land peculiarly subject to braxy, not any one, nor all of 
those means mentioned as preventives, will go much farther than to 
mitigate the evil. When noggs are wintered off the farm, the dis- 
ease is often allowed to commence before that they are removed to 
the winter-grazing. To prevent the great loss that so frequently 
occurs when hoggs are changed to arable land or turnips, mahe 
the chaTige early, and before the disease begins on the hill. In this 
consists the main element of success — ^I^night almost say the grand 
secret of the whole matter. As an illustration, take a lot of hoggs 
from off hill-land (where they are subject to braxy) early in autumn, 
and put them for a day or two upon cow-pastures, or meadows that 
have been dunged or irrigated— places decidedly dangerous— and 
it is rare that there is any loss. This fact is often exhibited in the 
case of lambs taken to a market late in the season, and in various 
other ways where they have to be confined in such places. But 
should this be done in the month of November, or any time after 
they have begun to die on the hill, they will then fall thick as 
leaves, as I have seen exemplified when they were brought into 
parks and meadows for the convenience of getting them bathed or 
smeared, and keeping them separate for a day or two from the rest 
of the flock. They are prepared for the disease before being removed 
from the hill, and the soft and richer grass speedily causes an acute 
indigestion, and develops it; and a considerable loss is often incurred 
by being too late in making the change, which is sometimes in- 
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creased when they are taken direct from the hill-pasture and confined 
upon turnips, the green tops of which, after the frost Las begun to 
afifect them, act in much the same manner as soft grass, which, 
joined to the hunger which they will oftentimes endure before 
beginning to eat them, has in many instances caused a heavier loss 
than would in all probability have taken place upon the hill. 

“ Instead of sketching out any plan to be pursued in this matter, 
and speculating upon what might, would, or should be the probable 
results, I shall give in his own words the practical experience of a 
gentleman in Peeblesshire, as communicated by letter some time 
ago : — ‘ The best plan for preventing braxy among hoggs that I 
have tried, is putting them upon turnips; and the method I have 
found most successful, is to do so before the disease has begun 
among them, I therefore bring them from the hill before they begin 
to die (which in general is about the end of October), Into the parks, 
and let them pasture a week or ten days upon clover grass, young 
grass among stubble, or second clover after hay. By this means 
the change of food is not so great, and it accustoms them to confine- 
ment, and when put upon turnips they settle better, and begin to 
eat them sooner. Since I adopted this system, I have lost very few 
hoggs in learning to eat turnips. In the course of a month, when 
perfectly accustomed with them, they are turned out to the hill 
every afternoon, and brought in to the turnips every morning, for 
three or four hours, which is continued all winter, and out of 400 
hoggs I have very little loss. I likewise find that they thrive well 
on the hill after such treatment. I invariably put a few old sheep 
amongst them, when first put upon turnips, which helps them to 
break them sooner, and causes them to go over the field more 
regularly.’ * 

I may mention that the hill-land upon this farm was at one time 
so notorious for braxy, when the hoggs used to be wintered upon 
it, that it was called ‘ a grave for hoggs and the complete success 
of the plan which this .farmer has pursued for a number of years, 
affords as good an instance and as clear a detail of successful pre- 
vention as could be desired, besides furnishing another example of 
the benefit (I might say the necessity) of having more land culti- 
vated in what may be called ‘ the purely pastoral districts.’ 

“ In different districts of the West Highlands it has been custom- 
ary to send the hoggs northward, to Inverness and Boss shires, to 
eat turnips; while others send them south (more especially the 
ewe hoggs) to Bute, Ayrshire, and Clydesdale, to winter upon hill 
or moor pasture, sometimes supplemented by a run of the arable 
land. But owing to the extension of draining, and the reclama- 


* The preceding observations bearing upon removing hoggs early from the hill, 
are partieularlyworthy of attention, and are amply borne out in our own expe- 
nenc^ They should be accustomed to the richer pasture before the frosts set 
m.— E d. 



ON BBAXY IN SHEEP. 


29 


tion of such land when lying in a low situation, such places are 
gradually diminishing in number, and consequently more difficult 
to get ; and there is an increasing demand for turnips, more 
especially for wether hoggs, as the objections that are made against 
wintering hoggs upon turnips do not apply to them in the same 
degree as to ewes. The first of these objections is, ^ that they 
destroy their mouths by injuring the gums when they are tender, 
and tiiereby causing them to lose their teeth at an early age.’ 
Now, as wethers are cast at three years old, they are not liable to 
be affected to such an extent as ewes, which are often kept to more 
than double that age. Another objection to turnips is, ‘ that they 
(the hoggs) look for them again the next year, and are more ready 
to fall off in condition than hoggs wintered upon pasture alone.’* 
There is part of truth in both of these objections. But out of two 
or more evils the least has to be chosen, and the question, in the 
first place, is between losing the hoggs by braxy, or else encounter- 
ing some drawbacks by wintering upon turnips. Where there is 
arable land upon a stock-farm, and the hoggs can be wintered at 
home, they may be so managed as to lessen, if not altogether to 
do away with, any objections that may be urged against wintering 
upon turnips. Where it may not be convenient to tuim them out 
each day to the hill, hay might be supplied, or else a run of the 
grass fields, conveniences which often cannot be had when they 
have to be removed to a distance. 

I was lately informed regarding the particulars of a case of 
successful wintering upon pasture alone during a period of seven 
successive years. The hoggs were taken from a farm at the head 
of Loch Eck, in Cowal, where the disease was so virulent that to 
all appearance the half of them would have died if wintered at 
home, as out of a part that were annually left upon the higher 
grounds where the disease was less severe, and a part dispersed 
throughout the farm that had escaped when the others were 
collected, at least nearly one-half died. The land to which they 
were removed was in the parish of Largs in Ayrshire, land to 
appearance as likely for braxy as that from whence they were 
removed. Here braxy was almost unknown. The land was upon 
red sandstone, and the pasture a mixture of young heather and 
fine dry green land, with a part of bent and coarse grass upon moss. 
They likewise got a run of the young grass upon the arable land. 
In some seasons there was a loss of one per score, and this always 
occurred when they were late in being removed. The gentleman 
who occupies the farm, and has now a stock upon it, informed me 
that he had not a single case last year, while upon the adjoining 


* In some districts, giving turnips to wether hoggs is objected to on the ground 
that the animals are more liable next autumn and winter to braxy. IDodeed, for 
hill stock, turnips should be given in sparing quantities. — ^En. 
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farm, where the land is all upon the whinstone, there was a con- 
siderable loss. The land at the head of Loch Eck was likewise 
upon the whinstone. Land upon the primitive rocks is invariably 
the more deadly, there being rarely such a. thing as braxy upon 
land in what is called * the mineral districts.’ 

‘‘In different parts of Dumfriesshire braxy hasgreatlydiminished 
where patches of land in proper situations, and suitable for the 
purpose^ have been broken up, limed, and laid down with grass, 
and again thrown out to the hill-pasture. In this manner large 
tracts of lea land overrun with moss, and of little value, have been 
rendered profitable, producing a marked improvement upon both 
the health and quality of the stock, in some instances reducing 
the annual loss to little more than 5 per cent. 

" It may be asserted that wherever cultivation has been extended, 
braxy has diminished. Where the means of wintering hoggs at 
home can be attained, either by a small enlargement of the land 
already in cultivation, or by the breaking -up of a considerable tract of 
that which in an uncultivated state is of comparatively little value, it 
should never be neglected. There is, in the first place, a saving of 
expense, while the arable land is enriched, and the hoggs, when 
kept at home,' can be managed in such a way by being turned out 
daily to the hill — getting hay, or a little corn, so as to be wintered 
upon less than one-half of the turnips which they would otherwise 
require if removed to a purely agricultural part of the country. 
In this way may the objections usually urged against turnips for 
hoggs be partly if not altogether set aside.” 

In regard to preventives, Mr Borthwick makes some good 
observations : — 

“ I consider clover, or rye-grass hay, or even meadow along with 
a few turnips or rape-cake, the best preventives. Hay ought to 
form the principal part for keeping stock for hill-pasture. That it 
is more effectual for the prevention of braxy and several other 
diseases, the following facts will show : In 1855, on a stock-farm 
in Peeblesshire, where braxy and louping-ill prevail, and where 
twelve score of hoggs were kept, hay was tried along with a few 
turnips, and not a single case of braxy occurred : when the hoggs 
were turned to the grass in the month of April, their teeth were in 
good condition ; whereas, in former years, when turnips alone were 
given, the loss was more or less from braxy, and tlie teeth much 
broken out The year following, the experiment was tried with 
equal success, and not a single case occurred. Symptoms of 
louping-ill began to show in the month of Pebruary : blame was 
attached to the state of the pasture, the hoggs being enclosed in a 
young^ lea-field, which ought never to be done, as the richer the 
soil it is the more dangerous, as a rise of soft watery grass is more 
apt to take place whenever a few fresh days may occur, and which, 
as already stated, is little else than poison for hoggs. The hoggs 
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were removed into a ploughed field, well-watered, where no vege- 
tation could be had, and regularly supplied with hay put into 
sheep-hecks, with an addition of a quarter of a pound of rapecake 
per sheep, which had the desired effect : not a single fresh case 
occurred.” * 

Gwre of Braxy. — Mr Cowan observes: “If the cures have been 
few, it must be acknowledged that the chances of successful treat- 
ment that are presented are few also. The flock is spread over an 
extensive surface, and where the hoggs are mingled with the older 
sheep, cannot, in ordinary circumstances, be looked over more than 
twice a-day, and in numerous situations only once. And as the 
disease is prevalent when the days are short and the nights long, 
a wide interval must necessarily elapse between the evening and 
morning inspections, even in cases where the hoggs are kept by 
themselves within very limited bounds. Upon extensive hill-farms 
the greater proportion are found dead, without having been ob- 
served to be sick. Another part are too far gone before being 
noticed to admit of any applications being attempted ; and it is in 
the case of a small number only that there is a chance of success 
held out by^ applying remedies as promptly as possible. Bleeding 
and purgatives are the only remedies that I have ever seen tried 
with success, and it is oftentimes very difficult either to draw blood 
so rapidly and in such a quantity as to make the operation effective, 
or yet to move the bowels, owing to the constipated state that they 
are usually in. As all those affected, whom it is desirable to treat, 
should be put under cover (it being of the utmost consequence to 
afford shelter), the driving them from the hill will in general 
greatly facilitate the bleeding. 

“ There is a very great difference in the land for affording a 
chance of cure, as in some localities, where it is exceedingly viru- 
lent, a case of cure is rarely heard of. In a letter from a friend in 
Morven, he remarks : ‘ I used to cure hoggs affected with braxy 
when in Caddon Water (a tributary of the Tweed), but I have not 
cured one since I came here.’ I have noted that more cures were 
effected after the end of November than previously, as the inflam- 
mation seemed to be more violent early in the season.” 


* The use of rape-cake for hoggs is certainly well worthy of a more general trial. 
To us it has always appeared that hrasy bears a strong resemblance to "black 
spauld’^n cattle. That disease, like braxy, used to attack the best- conditioned 
animals. Oil-cake, given to young cattle, has been the means of almost eradi- 
cating this malady. Rape-cake seems to have the effect of maintaining the healthy 
action of the stomach and the bowels, which are evidently the organs first affected 
in braxy, — E d. 



32 


ON THE RBAEINO OF CALVES. 

Communicated by Thomas STRAisraswATs, V. S., Lecturer on Anatomy and 
Physiology, &c., Edinburgh Veterinary College. 

On no class of animals has domestication entailed more diseases 
than upon those of the bovine tribe, and in none is the average 
of deaths so high in the young. And is this to be wondered at, 
when we consider that, whilst the foal, the lamb, &c., are, compara- 
tively speaking, allowed to remain in a state of nature, sucking 
their own dams, having liberty to run and caper about at pleasure, 
either in the fields, on the moors, or on the hill-sides, breathing the 
pure air of heaven — and thus, although exposed to all the vicissitudes 
of a variable clime, gaining health and strength, and protesting by 
their activity and vigour against the mistaken sympathy man is 
apt to extend to their apparently unprotected and exposed condi- 
tion — the poor calf is, in the majority of cases, as soon as dropped, 
removed to some close pent-up house, and there gorged or starved 
according to the caprice of its human nurse ? There are various 
modes of rearing calves. The first, and most natural one, is that 
adopted in rearing well-bred stock — ^viz. by allowing the calf to 
suck its dam until twelve mouths old. The second plan, and one 
frequently adopted in country dairies, is to allow the cow to suckle 
her young for a few days, when it is weaned and brought up by 
the Wnd. A third plan is one 1 have seen followed by the cottars 
in Islay ; that is, to allow the calf to follow its dam, but to prevent 
its sucking her, exce|)ting at intervals. In order to effect this, a 
piece of leather, provided with iron spikes in front, is tied round 
its nose, this instrument being only removed at milking time, when, 
during the interval the milkmaid is drawing the milk from the teats 
on one side, the calf is filling its belly at the same time from the 
other. The last plan, and the great source of disease, is that 
generally adopted in dairies in or near large towns, where, owing 
to the* necessity of having a constant supply of new milk, the calf 
is removed as soon as born, and may be truly said to be a fosterling 
from its birth, not even being allowed to draw from its mother's 
teats the beestings, or that first milk (colostrum) which, containing 
a peculiar aperient principle, is evidently intended by nature to 
remove the effete or fcecal matter (mecomium) that has accumu- 
lated in its intestines during the latter months of intra-uterine life. 
After its removal, probably into some close confined place, where 
it has barely sufficient room to lie down and rise up again, and 
where pure air is as carefully excluded as if it were a deadly 
poison, instead of being allowed to follow its own unerring natural 
instinct of socking when it pleases, it is fed at rare intervals, gene- 
rally twice a-day, getting from four to six quarts at a time, and 
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that as fast as deglutition will permit. Still further, the milk is 
often deprived of one of its principal constituents, the cream, the 
oily or fatty matters, being that portion destined in a great measure 
to keep up the animal heat and support the process of respiration. 
Again, the skim milk which is substituted, in order to make it 
appear like milk fresh drawn, is heated, the only thermometer used 
to test the temperature being the finger of the maid, whose thick 
cuticle, being by no means very sensible to the impressions of heat, 
is a most unsafe test to detect whether the milk may not be heated 
many degrees higher than is consistent with safety ; and thus evil 
is produced. That those modes of feeding and housing calves are 
fruitful causes of disease, all who have had any experience in 
the rearing of calves will readily, I feel assured, confirm my .state- 
ment. 'When we hear or read of thousands of calves dying annually 
from such mismanagement, it is high time the veterinary surgeon 
should put his shoulder to th& wheel, and do all that lies in his 
power to prevent such wholesale destruction. In this, as in every 
other case, prevention is better, and indeed much easier, than cure ; 
and it is the bounden duty of the professional man — ^and I especially 
would address my remarks to those who have the honour of holding 
the veterinary diploma of the Highland and Agricultural Society 
of Scotland, on the ground that the principal end and aim"^ of that 
Society is the furtherance of the interests of agricultural stock, in 
which the great majority of its members are so directly and largely 
interested, in their respective capacities of ^ndlords, tenants, and 
graziers — I repeat, the veterinary surgeon would but half discharge 
his duty if he neglected to urge upon the feeder and grazier the 
necessity of paying more attention to the feeding and housing of 
his young stock. If, instead of gorging them with milk twice a-day, 
he will be at a little extra expense in having them fed five or six 
times a-day, he will be speedily and amply remunerated ; and instead 
of ‘‘ cribbing and confining” them in close pent-up houses, if he 
place them in loose sheds with open yards to romp in, he would 
find himself eventually a gainer, by saving numerous lives that 
would otherwise be lost ; for let him rest assured, there is no 
period in the rearing of stock where mistaken economy so com- 
pletely defeats its object as in the mismanagement displayed in 
the rearing of calves after such a fashion ; for not only is bad 
feeding an imniediate cause., of such diseases as scour and the like, 
but it is also one which, by retarding the growth of the animal, 
and producing debility and emaciation, lays the foundation of dis- 
eases which attack the animal as it approaches maturity. Again, 
the grazier will always find that those calves which have been 
neglected during the period of their growth, will always, when put 
up to fatten, require not only longer time for the profitable develop- 
ment of their condition, but that they also consunae a greater 
quantity of food. For example, if the state of the well-bred stock in 
TEANS. — JULY 1861. C 
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our country, that have been properly fed and carefully attended to 
from their birth, be compared with that of the half-bred Irish stock 
brought into this country to graze, it will invariably be found, that 
the former will be ready for the market in a very short time, and 
at a comparatively trifling cost, while the latter require not only a 
long time to fatten, but are at the same time very liable to such 
diseases as dysentery, red water, murrain, and the like, which the 
former are almost exempted from. The most common of the dis- 
eases affecting calves— depending on the system of mismanagement 
I have described, in housing and feeding — are scour, inflammation 
of the fourth stomach, and joint-evil. The causes, symptoms, and 
treatment, remedial and preventive, I shall briefly, and as devoid 
of technicalities as possible, bring before your readers, trusting my 
humble efforts will be the means of arresting the evils complained, 
of, and of saving the lives of many valuable animals, and also of 
furthering the pecuniary interests of the agriculturist. I have been 
induced to lay before your readers this communication, that the 
subjects it embraces have of late excited in no small degree the 
attention of parties directly interested in the rearing of stock. 
Professor Dick has received numerous letters of consultation from 
professional men, as well as graziers and others, in different parts 
of Scotland, desirous of obtaining his opinions as to the causes and 
remedies of the diseases referred to, indicating the extent to which 
they prevail. I have been favoured with his valuable suggestions, 
drawn from personal knowledge and long experience, and have 
embodied them with the observations I had occasion to make my- 
self when practising in one of the largest grazing districts in West 
Yorkshire (Wharfedale). My paper is in every sense a practical 
one, and seems the more to be called for, that systematic writers, 
and the various authors of treatises on the special diseases of cattle, 
make little or no reference in their published wi*itings, so far 
as my research extends, to the' subjects my attention has been 
directed to. 

Before proceeding to notice the diseases, I think it advisable to 
make a few remarks on the food of the young, and the changes it 
undergoes during the process of digestion. Milk, containing as it 
does all the elements necessary for furnishing the materials both 
for the growth and nutrition of the body, and for the maintenance 
of its proper temperature, is undoubtedly the proper aliment for the 
young of all the mammalia. Milk contains a non-nitrogenous sub- 
stance, cream-butter, which subserves for the respiratory process ; 
sugar, also destitute of nitrogen, assisting the fat in the production 
of animal heat ; and a nitrogenous substance, casein — cheese — 
which serves for the purpbses both of nutrition and growth. When 
we find the due proportion of these two distinct principles or ele- 
ments of nutrition and respiration is not kept up, the health of 
the animal suffers. In the young the powers of digestion are com- 
paratively feeble j and if, by giving food deprived of its proportion 
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of carbonaceous matter, we either compel the digestive organs to 
eliminate from the elements of nutrition those necessary for respi- 
ration and for maintaining the natural temperature, or we draw 
them from the tissues of the bod}’-, in either case we do so at the 
expense of the healthy functions, producing wasting of the tissues 
— atrophy — indigestion, diarrhoea, and death. The colostrum, or 
first milk of an animal, contains not only an aperient principle, but 
also casein in a^more easily assimilated form than subsequent milk. 
Casein is not only more assimilable during the early life of the 
young, but also in less quantity, — nature not only adapting the 
food to the feeble digestive powers of the young, but also, during 
the period when it is incapable of making exertion to keep up the 
animal heat, providing a greater amount of respiratory or carbonace- 
ous elements. This plainly, I think, shows the absurdity of man’s 
substituting for this milk one less nourishing, not only containing 
a greater amount of casein, but deprived of its fat or respiratory 
element. If stern necessity compels the substitution of skim for 
new-drawn milk, it is the duty of the feeder to provide for this 
deprivation of the carbonaceous element by adding to it some sub- 
stance rich in fatty matter — ^the best, in my opinion, being de- 
coction of linseed, which not only supplies the place of the fat 
withdrawn, but also acts as a gentle aperient. Milk, when taken 
into the stomach, undergoes certain changes : first, its casein be- 
comes coagulated and separated from the whey hj a catalytic 
action, produced by contact with the mucous membrane of the 
stomach ; this coagulated casein or curd is, in a state of health, 
speedily redissolved by the gastric juice ; then it passes into the 
duodenum, where is added to it the secretions of the liver and pan- 
creas ; these produce a chemical change, converting it into a fluid, 
which becomes absorbed by the lacteals, and then passes into the 
circulation. Should this milk be given in a form not adapted to 
the digestive powers of the animal, or in quantity to overload the 
weak stomach, the functions of that organ become impaired, the 
system becomes torpid, the liver becomes deranged, digestion 
suffers, and the health of the animal is materially affected. The 
animal retains, to a certain extent, its appetite — drinks its milk, 
which curdles in the stomach but the secretion of gastric juice 
being suspended, the curd either remains nndissolved, forming in 
the stomach a hardened mass,, the whey passing off by the intes- 
tines as a whitish fluid, or the curd passes unchanged into the intes- 
tines, there sets up irritation and excites diarrhoea, the faeces being 
passed as a white fluid, in which float masses of the curd. Again, 
should the milk be given hot, it irritates and inflames the delicate 
mucous membrane of the stomach, where it remains undigested in 
a curdled state, adding fresh fuel to the flame, while the brain be- 
comes sympathetically affected as well as the liver, and all the evils 
of inflammation of such a delicate organ follow as a natural conse- 
quence. 
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The first and most common of the diseases depending upon mis- 
management in the feeding of calves to which I have alluded is^ 
white scour or skit, sometimes, hot erroneously, called gastro-enter- 
itis. Scour is a peculiar form of diarrhoea, induced by indigestion, 
and depending upon the milk on which they have been fed not being 
of a nature appropriate to the delicate structure of their stomach dur- 
ing eai’ly life, as already noticed. The disease, although mostly 
seen in hand-fed calves, is occasionally met with in those sucking 
their dams. When it occurs in sucking calves,- it is brought about 
by acidity of the milk. Milk of cows in perfect health and at grass 
always presents an alkaline reaction, whereas the milk of cows con- 
fined or stall-fed almost invariably assumes an acid property, which 
fact is sufficient to ficcount for calves sucking stall-fed cows being 
in no better position than those fed from the pail. In sucking 
calves, scour generally makes its appearance from the third to the 
fifth day after birth ; in hand-fed ones usually a little later, and in 
them it may occur at any time during which the animal is fed 
exclusively on milk. The symptoms of scour are, — appetite either 
ravenous or capricious, great diilness, disinclination to be moved, 
flatulence, abdominal pains, pawing with the feet, liquid evacua- 
tions of a pale yellow colour, often very offensive, and sometimes 
containing shreds of curdled milk, which have passed unchanged 
through the intestines. These are accompanied by heaving of the 
flanks, wasting of the flesh, and eventually death from inanition. 
The remedial treatment consists In the administration of alkaline 
carbonates, to counteract the undue acidity of the gastric secretion, 
— either carb. ma^esia or soda, or even common chalk, combined 
with some aromatic stimulant, as ginger. As the liver is almost in- 
variably in a torpid state, mercurials will be found of service. The 
following formula is one I have found very useful in scour : Hydrar- 
gum c Cretae, fromgrs. 10 to 15, with 2 drachms of powdered rhu- 
barb, given twice a-day; and should the abdominal pains be very 
great, it would be found advisable to add 3 grs. powdered opium, at 
the same time keeping the animal comfortable, and giving its milk in 
small quantities and at short intervals. The best plan of preventing 
this disease would be to allow if possible new milk, more particu- 
larly for the first few days after birth; if new milk is not to be had, 
then equal quantities of milk and decoction of linseed given five or 
six times a-day, and little at a time, — allowing the animals room to 
romp about and breathe the fresh air. Should the milk possess 
acid properfies, lime water, added in sufficient quantities to give a 
slight alkaline reaction, would be found of the greatest service. 
This^ disease is raging to some extent amongst the Iambs in some 
districts; and in them I have no doubt it is caused by acidity of 
their mother’s milk. In lambs it must be treated in a similar man- 
ner as in calves ; that is, giving alkaline carbonates. As it is, how- 
ever, a difficult thing to attend to a number of lambs, I would 
advise giving oil-cake, or good succulent food, to the ewes, and 
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removing them from the pastures — which, where this disease occurs, 
are generally damp, undrained ones — to dry, sheltered ones. 

The second disease to which I have already alluded is gastritis, 
or inflammation of the fourth or true digestive stomach, sometimes 
called abomasumitis. This is a disease frequently met with in dis- 
tricts where calves are hand-reared, and is in almost every instance 
produced by giving milk that has been heated much above the 
natural temperature of the mother’s milk, or milk that has had 
added to it steamed or stoved oil-cake, or boiled linseed, — all of 
which, by being given too hot, I have seen produce the disease. 
Gastritis sometimes, although rarely, occurs in calves that are 
sucking their dams, and in these cases is produced by the cows 
being fed on bad food, or in pastures where some noxious plants 
grow, the milk taking up some of the active principles of the plant. 
The disease is, as its name implies, inflammation of the abomasum, 
accompanied by head symptoms. The symptoms of it are very 
urgent, and, when once seen, not easily forgotten. From five to 
twenty minutes after feeding, the animal gets restless, and its 
breathing becomes accelerated ; abdominal pains supervene, shown 
by the animal striking its belly with its hind feet; it groans 
heavily, and is restless in every position, falling down and sud- 
denly rising up again ; in addition to grinding of the teeth, the 
animal becomes convulsed, foams at the mouth, has a peculiar 
twitching of the muscles, partially loses its sight, and becomes 
prostrate. These symptoms will last from ten to twenty minutes, 
and either pass off, to recur at the next time of feeding, or they 
increase in intensity, when the animal tumbles over and dies. In 
cases not proving immediately fatal, after several recurrences, 
other symptoms, such as diarrhoea, and finally dysentery, make 
their appearance, and put an end to the poor animal’s sufferings. 
The treatment consists in giving a gentle laxative and allowing, 
if possible, the calf to suck its dam; but as this, in ninety-nine 
cases out of a hundred, is altogether out of the question, then milk 
must be mixed with an equal quantity of decoction of linseed, and 
given cool, to insure which a thermometer should at all times be em- 
ployed, — the natural temperature of milk being about 90® Fahren- 
heit. The linseed, in this as well as the preceding disease, appears 
to be the best prophylactic, acting both as a nutrient and demulcent, 
also as a mild laxative. If diarrhoea sets in, prepared chalk should 
be given with P. Tormentilla root. 

On making a post-mortem examination in these cases, we find 
the fourth stomach inflamed and the liver congested, gall bladder 
full, brain also in a congested state, but the other viscera are all 
healthy. On the 6th of this month Professor Dick was consulted 
respecting certain cases in the neighbourhood of Elgin, which, from 
the symptoms sent, and from a posi-rmrtem examination I made 
on one sent to the OoUege, I have no doubt were cases of gastritis. 

The third disease, to which I have already referred, and to which 
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calves are lialloj is one' which has received a great variety of 
names ; but the most common, and by which it is best known in 
this country, is that of joint-ill or joint-evil. This disease is also 
very prevalent amongst lambs, the causes, however, differing very 
widely in the two classes of animals. In calves, the most common 
cause is the animals" being closely confined, in numbers together, 
in cold, damp places, or in places that are offensive from the dung 
and urine being allowed to accumulate and ferment, assisted 
materially*by irregular feeding ; in addition, most of these calf- 
houses being badly ventilated and very insufficiently lighted. In 
fact, the majority of cases of joint-ill in calves proceeds from, and 
depends upon, gross mismanagement. In Iambs, it occurs most 
frequently in springs when the snow lies late on the ground and 
the herbage is scant, — ^the ewes becoming poor, with but a short 
supply of milk ; or it occurs in damp pastures, and during cloudy 
weather. It is common in some seasons on those hill-farms ex- 
posed to damp east winds. The production of joint-ill is thus con- 
nected with, and dependent upon, cold, combined with damp, and 
upon insufficient nutrition ; in a few words, on the combined influ- 
ences of those causes which have a tendency to depress the system. 
It consists in chronic inflammation of the joints, generally followed 
by ulceration of one or more parts of such joints. The symptoms 
are : — swelling of one or more of the joints commences first, 
which is accompanied with great pain, heat, and lameness. The 
swelling generally first attacks the fetlock joint of one or both fore 
legs, then perhaps the knees, and, in bad cases, all the joints, — the 
swelling usually commencing at the lower joints and proceeding 
upwards. The attack is accompanied with a great amount of low 
fever; the appetite fails, and the animal becomes emaciated; 
heaving of the flanks supervene. As the disease advances, the 
skin about the joints sloughs, ulcers form, the ligaments and ten- 
dons become exposed, and, in bad cases, the synovial membrane 
itself ulcerates, and it, as well as the capsular ligament of the 
joint, gives way, and the synovia or joint-oil escapes. The swelling 
IS occasioned in a great measure by an increase of fluid in the 
joint, which consists partly of joint-oil and partly of lymph. Treat- 
ment In lambs, if the affection be discovered in the earlier stages, 
give oil-cake and salt to the ewes, by which means both the quality 
and quantity of the milk will he increased ; and the ewes must at 
the same time be removed to warm, sheltered places. In calves, 
the remedial treatment consists in the provision of good dry beds 
a careful attention to cleanliness and ventilation, and the adminis- 
tration of good food frequently and in small quantities. Constant 
fomentations ought to be applied to the parts affected, or, as a 
substitute for fomentations, hand-rubbing. In cases where the 
animal becomes debilitated, tonic medicines may be tried. The best 
prev entives are comfortable, well-ventilated sheds, not over-crowded 
—good food, moderate warmth, and an allowance of salt and chalk. 
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[Note by Editor. — In consequence of representations by many influ- 
ential members, the Directors resolved in 1858 to collect information re- 
garding old and remarkable trees in Scotland, and they accordingly 
inserted in the Premium-Book of that year the following notice : — 

OLD AND REMARKABLE TREES. 

With the view of obtaining and publishing facts connected with the his- 
tory, progress, and present condition of old and remarkable trees in Scot- 
land, members of the Society, and others, are requested to communicate, in 
the subjoined form, whatever information they can afford. 

The following trees may be reported on: Oak, Elm, Ash, Sycamore, 
Maple, Chestnut, Horse-Chestnut, Beech, Walnut, Hornbeam, Tulip- 
Tree, Locust-Tree {Rohinid)^ Birch, Evergreen Oak, Yew, Scotch Fir, 
Silver Fir, Spruce Fir, Balm of Gilead, White Pine, Larch, Poplar, 
Willow, and other trees of old growth. 

Column 2 will embrace height, girth, spread of branches, and, if possible, 
a calculation of the contents of timber. 

Column 3 will state the age as nearly as can be ascertained, or inferred 
on reasonable grounds. 

Column 6 will, in addition to elevation, describe the shelter. 

Column 8 will state whether the tree is vigorous, increasing or decaying, 
and if it bears marks of having been pruned. 

Column 9 will state the name of the farm or estate, and nearest post-town 
or railway station. 


1. 

Name of 
Tree. 

2. 

Size. 

3. 

Age. 

4. 

Soil. 

5. 

Sub- 

soil. 

6 . 

Alti- 

tude. 

7. 

Expo- 

sure. 

8. 

Present 

Condi- 

tion. 

9. 

Where 

Grow- 

ing. 

10. 
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Remarks. 












Copies of this notice and schedule were sent to the clergyman of every 
parish, with a request that tliey would take the necessary steps to procure 
the desired information. The notice was repeated in the Premium-Book 
for 1859 : reminders were sent to those gentlemen who had not reported, 
and applications were made to individual proprietors, factoi*s, and for- 
esters in various districts. The result has been that returns have been re- 
ceived from about 250 parishes; and the Directors,believingthat the inquiry 
has been nearly exhausted, are now prepared to lay the information they 
have obtained before the public, through the medium, of the Trmaactioiis. 
At an early period, Mr Cosmo Innes kindly placed his services, in arrang- 
ing and editing the returns, at the disposal of the Directors, and the, fol- 
lowing paper forms lie first or preliminary number furnished by that 
gentleman, for whose valuable aid and co-operation the Dmeetors feel 
deeply indebted.] 
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SOME ACCOUNT OF EAELT PLANTING IN SCOTLAND. 

It is the comm on — it may be said, the universal — opinion among 
our countrymen, that of old, but still within the period of history, 
Scotland was a woody country. The sylvcL GdlBdonice vastissiTna, 
with its population of bears and wild cattle, may now be considered 
a myth, as old, to be sure, as Pliny, who liked to place his marvels in 
inaccessible situations. With later authors the diflSculty has been 
where to find map-room for this boundless forest ' Tradition points to 
vestiges of it in the Torwood, near Stirling, and to the fine oaks re- 
maining on the heights of Cadyow, but nobody had ever seen it in 
actual growth and vigour. Not even Boece and his band of ready 
authorities pretended that in their day .there was any great breadth 
of wood in Scotland. 

All evidence of record is against the myth. Several things 
incidentally concur to prove the scarcity of wood : e. g., the extra- 
ordinary care shown in the earliest charters in giving and reserving 
right to a small use of timber for building and fuel 5 the use of 
foreign timber, when required for any great building (Arbroath 
Abbey was built of Norway wood) ; both bow-staves and spear- 
shafts were always imported, the long straight timber not being pro- 
curable at home. It may be doubted whether even the geologist, 
who despises the little period of human history, finds evidence of 
continuous wood in any district of Scotland. The trees found in 
peat-mosses, for the most part few and small, and confined to a 
narrow space, are surely very far from proving that large tracts of 
country were covered with close forest. 

Ode source of the common error is the change of meaning of 
our word forest. This could be proved by innumerable records. 
Foresta^ signifying in early charter-language a chase or range 
for game, with peculiar privileges, did not originally imply a 
wooded district at all; and an old hunting baron, or a jolly 
abbot who loved a fat deer and got his green pastures and 
hills erected into a free forest, which gave him the right to punish 
the slayers of deer with the utmost penalties of the old Norman 
law, would have been much disgusted if it had been proposed 
to plant his chase from side to side. Now, however, the occur- 
rence of the word forest in charters of lands all over Scotland 
-—in the wilds of Rannoch, and the bare hills of the Ettrick 
border — is held to prove that the heather and grey lichen, 
nay, the very granite-tops of Breadalbane, as well as the green 
braes of Yarrow, were once a close dark wood. It seems 
that the result of a full examination of written evidence, with 
the proof afforded by the appearance of the ground, would 
be, that our country, as to natural wood, was never very 
different from its present state. There are, and always have 
been, distric ts more or less willing to send up a native growth 
of timber; We' haTe~now,--as_igve^ always had, in the glens of 
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Mar — in the great valley of Glenmore, Abernethy, Eothiemurchus, 
and that part of Speyslde — a very interesting, and, I believe, 
aboriginal pine. forest — of Finns sylvestris (Scotch fir), no matter 
whether living to its natural term or meeting with a violent death, 
still reproducing itself if not impeded, and indeed surmounting 
many impediments, and stretching up — ^not, as vainly imagined, 
to the tops of the mountain, but as high up the glen as wood can 
ever have grown — as high as soil and climate will allow. In that 
beautiful valley, where the Chisholms and the Frasers divide the land, 
it is quite within memory that a pine forest existed, so extensive 
and so difficult of access, that the poor cottars of the glens were 
allowed and encouraged to pay their rents by cutting down as 
much as they could carry out on horseback, and selling it in the 
market of Inverness. Similar fir forests existed within memory in 
Glenmoriston, and on one side of Loch Arkeg, in Locheil. To 
a passenger, a sportsman, a naturalist, or a mere idler or tourist, 
trying to steer his way through those fir forests of Spey, and Dee, 
and Beauly, they seem interminable — they fill up the idea of the 
sylva GaledonicB vastissima ; but when the bewildered wanderer gets 
“ out of the wood and studies the geography of his day’s ramble, 
he is surprised to find so small a bit of the map devoted to them. 

We shall not be very far from the truth then, in taking old his- 
torical Scotland — Scotland of the fourteenth and to the beginning of 
the eighteenth century — in respect of wood, to have been very much 
as at present ; making allowance, however, for the effect of cultiva- 
tion, which has curtailed it a little, and of plantation, which has im- 
mensely increased its quantity, especially in the last century. Speak- 
ing generally, of old the levels were either cultivated, or bare moor- 
land or swamp ; the upland pastures, whether green or heathery, 
were bare of wood, except where the steep and rough glens, ravines, 
and water-courses, sheltered and protected from cattle a fringe of 
native wood — hazel, birch, and oak — the latter of small size. 

But while such is the result of all the evidence as to the general 
bareness of the country, it is equally clear that there has always 
been some wood — even timber — in Scotland. The attention of our 
antiquaries has been directed of late to those forts, or defensible 
dwellings, built in inland lakes and morasses, which the Irish have 
taught us to call cranognes. They are of great antiquity, perhaps 
the most ancient extant dwellings we have, except caves and bur- 
rows, and the progress of draining has in some instances laid open 
their anatomy. The cranogue is often built on piles of oak of 
moderate size, while the cross timber for coupling them is some^ 
times of birch, both well preserved in the mossy water. Along 
with them have been sometimes exposed to view the shell of a rude 
canoe, formed very clumsily, but of a single oak,]^and made from a 
tree of large girth. 

Coming within the period of history again, we have a few facts 
recorded, which, throw a little light on our subject. 
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We know that in the middle of the thirteenth century (A.D. 1249), 
the Earl of St Pol and Blois, preparing for the crusade, had a won- 
derful ship (navis miranda) built at Inverness. It is presumed to 
have been of Scotch pine. 

A little later (in 1291) Alan, Bishop of Caithness, was engaged 
in putting a roof on his Cathedral of Dornoch, and wanted timber. 
We know that that district is not a wooded region now, and it 
appears to have borne the same character at that time. The 
bishop was a friend of Edward L, then carrying out his great 
scheme of absorbing Scotland. If there had been timber suitable 
for his purpose in his own wild diocese, he would certainly have 
sought it there. The great object then was to get the material 
near home, for roads were imperfect, and shipping along that diffi- 
cult coast was a serious impediment. It was evidently not to be 
had in the northern peninsula, and the bishop obtained the grant 
from the nearest forest-land where such trees could be found. The 
king, setting forth that for the souls of Alexander III. of good 
memory, King of Scots, and Margaret his queen (King Ed- 
ward^s sister), he had given to the bishop forty oaks fit for timber 
for the fabric of his Cathedral, grants precept to Alexander Comyn, 
keeper of the wood of Tarnway in Moray, to deliver such forty oaks 
fi’om that wood — in hosco predicto — a term which corresponds singu- 
larly with the words used in a transaction three centuries later, f 
when James, Earl of Moray, sold ‘‘ all the growing trees in our huss 
of Earlsmylne, betwix that and our hous and castle of Darneway.” 

The little valley of the Feucb, in Kincardineshire, where the 
kirk of Strachan stands, is rough but kindly dry soil, and at one 
period, on the bank facing the sonth (it may be all ploughed now), 
every here and there, behind a big rock, or in a rugged water- 
course, dwarf oaks were struggling to get up ; and no doubt they 
formed a good copse before high-roads and wheel-carriages made 
them worth cutting. The bishops of Bi’echin were lords there 
long ago, and they must have been in the habit of drawing 
from thence supplies of such small coppice wood ; for, on 20th 
February 1435, when John, Bishop of Brechin, granted a lease 
for three lives to Alexander Iiwine of Drum, of the Kirkdavoch 
of Strachan, he took him bound to deliver, not annually, but once 
only, as many of what are vulgarly called laths of oak’^J as would 
suffice for the roofing of twenty perches of the Cathedral Church, 
or of the bishop's palace. 

Although the presumption is that the oak-laths which former! 
part of the reddendo of that lease were to be paid from the land 
leased, it should not be overlooked that the grantee was laird of 
Drum, and that the bank of the Dee at Drum, which appears 
to have been a wood or chase in the reign of Eobert Bruce, who 

* 1291, Bot 5eoi., p. 6. ^ *|* 1641, K%lravo(3s^ p. 328, price 240 merks. 

X Tantas vulgariter dictas lathis bonas et sufficientes de quercu.’* 
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speaks of his “ park ” of Drum, continued to produce marketable 
timber several centuries later. 

In 1606, Alexander Davidson, stjled tymber-man in St Andrews, 
agrees with “ the honest man that has bocht the wod - of Drum, 
for als mekill tyraber as will big ane bark.”* The timber was to 
be floated down the Dee, “how soon the water growls"' — from 
which it may be inferred that it was fir and not hardwood, and 
the bark was to be built at Aberdeen, very near to where the 
Northern Eailway station now is. 

In 1612-13 nine trees were bought from the “ wod-men of Drum,” 
to make a sluice for one of the town of Aberdeen's mills, for the 
price of o&27,"f" These may have been oak. But whatever the 
timber was, this wood ©f Drum, those oak-laths of Strachan, the 
oaks of Darnaway, and the pines of the Highland glens, were of no 
man's planting. 

Something is to be learnt of the early state of our country from 
those codes of (customary) law which, though of uncertain date, 
were assuredly prior to any parliamentary legislation. 

In the ancient form of Scotch criminal procedure, known as the 
“ Iter Justiciarise,” among the delinquents to be inquired after by 
the great justiciar are “ peelaris of grene wod,” and also “ grene 
wod stelaris, closoures-brekaris, and stelai’is of tree or froit.” 

When James I. returned from his English captivity, his eye, so 
long accustomed to look from his prison-towers over the oaks of 
Windsor and Runnymede, recognised at once the bareness of his own 
kingdom. But indeed our parliaments began at that time to show 
a great anxiety to encourage rural improvement of all kinds, and 
to reform the miserable state of the country, exhausted and bar- 
barised by a century of civil war and misgovernment. They were 
not versed in political economy, it is true, but they saw a hideous 
evil and wished to remedy it. 

It was in this spirit that, in 1426, an act was passed which 
ordained that “ everilk lord, havand land beyond the Month, big 
and repair their castles and manours, and dwell in them, for the 
giracious governaill of their lands be gude policie, and to expend 
the fruit of their lands in the cuntrie.” 

So, also, it had been enacted, in 1424, that barkers of trees be fined 
40s. to the king; and that wood-stealers should suffer law in the court 
of the lord whose wood was stolen (where doubtless they would have 
ample justice). But parliament aimed at something more than 
such repression of wood offences. It ordainedj that all crown 
vassals (that is, the great lords of the soil) should, at the Whitsun- 
day set of their lands, bargain with their tenants to plant wood 
and make hedgerows and to sow broom in places convenient, 
in proportion to the extent of their mailing. This sowing of broom 
looks like a despairing effort to procure something for fuel. 


* Aberdeen Town Registers, p. 280. + Spalding Misc., v. 157. $ Jac. ii. 1457. 
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The act was not without some efifect. Sixteen years later we are 
enabled to assist at a term-day of the great Cistercian Abbey of 
Coupar- Angus. * On the lOth November 1473 the abbot sets in 
lease to seven tenants, who are bound to keep good neighbourhood, 
the AJ^bey-lands of Balmyle for ten chalders of victual (half bear, 
half oatmeal) yearly, a chalder of horse-com, six dozen of capons, 
six dozen of common poultry, and certain carriages; and then we 
have this compact — “ The tenants sail put al the land to al possibil 
policie in biggin of housis, plantacioun of treis — eschis^ osarisj and 
smich and froit-treis — gif thei ma.*^ The tenants have other 
obligations, such as keeping the land free of guld.” The osiers 
and saughs may have been to supply the industrious basket-maker, 
or they may have been suited to the swampy land. They wei'e 
recommended too, like the broom, by their quick growth. 

But these efforts of thelegislatureandof thegreat land-holdersquite 
failed in the desired efifect. In 1503, in the reign of James IV, — 
upon the lamentable narrative that the wood of Scotland is utterly 
destrbyed” — penalties against depredations are increased; the fine 
for selling or burning gi’een wood (though your own ?) is ordained 
to be £5 ; and every lord and laird is enjoined to make deer-parks, 
stanks, coniifigaris (they had not experienced what deadly enemies 
they were rearing to young wood), dovecots, oi’chards, and hedges 
in their policies ; and where there are no great woods nor forests, to 
plant at least an acre of wood. 

Persevering in its efforts, parliament again, in 1 535, in the reign 
of James V., re-enacted the old acts for planting trees and Bowing 
broom, and further ordained that every man having a hundred- 
pound land of new extent, where there are no woods or forests, plant 
wood and make hedges and haining for himself, up to three acres 
of land, and so in proportion to his heritage ; and that every laird 
of one hundred-pound laud, cause his tenants to plant a tree for 
every merk-land, under penaltiea 

The crown-charters of that period show efforts in the same 
direction : by charter under the great seal, 8th December 1509, 
King James IV. granted to John Grant of Freuchy the lands and 
castle of IJrquhart on Loch Ness, taking him bound to build a tower 
with certain specified apartments^ — ^hall, chamber, kitchen, and so 
forth — “ cum pomeris cum necesmriis arhorum cepihus; and by a 
charter of the same date, to the son of the laird of Freuchy, of the 
l^ds of Glenmoriston, he was bound to build a hall, chamber, 
kitchen, et pomeinum cum necessariis arborum cepihus;'' and so 
in many other charters of lands which had belonged to the crown. 

Thus, alternately repressing depredations and encouraging at- 
tention to rural civilisation, the Scotch Parliament, during three 
centuries, recorded their good intentions and marked also the failure 
of their attempts to restore or produce a wooded character to Scot- 
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land. The last of such acts that may be quoted here is one passed 
immediately after the restoration of Charles II.* By it all former 
acts, of repression or encouragement are re-enacted, with this addi- 
tion — that for ten years next ensuing, every heritor worth ,£1000 
of yearly valued rent shall enclose four acres of land yearly at 
least, and plant the same about with trees of oak, elm, ash, plane, 
sauch, or other timber, at 3 yards distance , " and other proprietors 
in proportion. 

Now was the time when Evelyn and the infant Royal Society of 
England were rousing the public attention to the neglected state 
of woods which had suffered much during the disturbances of the 
great Civil War. But there the soil and climate were both propitious, 
and, however neglected as ornament, wood had from the earliest 
time formed a leading object of the husbandry of England, both for 
timber and necessary fuel, before coal was extensively used. Even 
after the convulsions of civil war, and. with only a partial acquaint- 
ance with his country, Evelyn finds more than a hundred seats, 
castles, halls, to be called famous for parks full of timber and 
woods, besides the then numerous Royal parks and the vast forests 
of Dean, New Forest, Windsor, Ashdown, Leonard, Sherwood, 
Epping, Purbec, Chute, and Woodstock. 

Perhaps the example of England, which was really and thoroughly 
roused to the great national object of restoring its neglected woods, 
had as much effect on this side the border as our own acts of 
parliament. Certainly from that time planting became a fashion 
among us, though the efforts were limited at first by poverty, and 
extreme ignorance of how to set about procuring plants. 

Even before that time, however, the efforts of the old sovereigns 
and the parliaments of Scotland for all those ages had not been 
altogether fruitless. Many old places bear marks of culture and 
planting that carry us back even to the fifteenth century, and in a 
few rare instances we have still wood-land which tells a tale of 
ancient creation — fine oaks, grown to maturity, and even past it, 
which the practised eye of the forester can tell to have grown from 
the “stools’' of an earlier plantation, or even from the remains of 
the immemorial forest-land; such has bepn noticed at Darnaway, 
and, if we are not greatly mistaken, at Cadyow. 

But all these, crowded round the mansion-house, and the houses 
of wadsetters and larger tenants, serve only to mark that the 
effort was confined to what we should now call ornamental or park 
planting, or what the old Scotch act of parliament described as 

the gracious governall of their lands by good policie.” No- 
where in Scotland was there what we should call a planted wood 
during those ages, and, it may be said with confidence, not till 
the beginning of the eighteenth century. 

The very earliest notice to be met with in written correspond- 


1661, L. A., p. 235. 
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ence, of attention paid to planting in Scotland, is in a letter from 
James Lord Ogilvie to Sir David Lindsay of Edzell, of 1st March 
1586. * It appears that both were planters, and (contrary to 
the belief expressed by Dr Walker and Loudoun)"}* they were not 
exclusively planters of exotic trees. The Lord Ogilvie, in the midst 
of more important subjects, writes thus*: To the right honourable, 
and his loving brother, the Laird of Edzeall “ Whair ye desyr 
me to bestow sum few lynes on you, concerning my planting,^ &c. 
Trewly, albeit I be elder, I will give you place as maist skillful 
therein ; your thowsand young birkis sail be richt welcom/^ And 
that is all. No doubt the thousand birks were the self-sown produce 
of the glen of Edzell — ^for nurseries as yet were not — but it seems 
to us a strange present to be so welcome to the lord of the glens 
of Cortachie and Airlie, where one would suppose the birch to be 
indigenous. 

When our knowledge of the meagre planting of that age depends 
upon such fragments as the one just quoted, it is evident that the 
occurrence of such notices prove rather that the family papers 
have been preserved with more care, or that they have been more 
brought to light, than that such improvements were earlier prac- 
tised there than elsewhere. Successive knights of the family of 
Glenurchy were great promoters of rural cultivation, and fortu- 
nately the papers of that family have not been scattered or de- 
stroyed, like so many of our Scotch archives. Sir Duncan Camp- 
bell, who held the barony from 1588 till 1631, was a great builder 
of castles and chapels, as well as of bridges and embankments 
against floods. 

In the Baron Court books of Breadalbane of his time, there are 
regulations as early as 1621, against cutting brier or thoni hut in 
the waxing of the moon — against cutting broom at anytime of the 
year. There are ordinances requiring tenants and cotters to plant 
young trees within their kail-yards yearly — viz., “every holder 
of a merk-land, five; every cotter, three — either aik, asch, or plane 
— ^to be planted out, when ready to take np, in the most commo- 
dious places of their occupation. The lord's gardener to furnish 
the trees for two pennies the pieca” And penalties are denounced 
against cutting or destroying such trees. These are, probably, fair 
enough specimens of the usual i*ural legislation of that time, follow- 
ing in the steps of the national legislature — and perhaps not with 
much more success — though there was no slackness of enforcing the 
punishment, especially the penalties. In the same year (1621), in 
a Baron Court at Einlarg, a more solemn tribunal than the com- 
mon Justice of Peace Court of our day, an assize was set for the 
trial of numerous persons accused for cutting “aik, asch, birk, 
alrone, hassell, and saiich — for schuiting with hagbute at wyld 
foule, deir, and rae — for casting of peitis with torsheris." 


CraTvford Earldom, Claimants’ ease, p. 180 , note k. 
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If we were to divide our history of Scotch civilisation with refer- 
ence to the creation of rural dwellings — and there might 

Sriod worse chaptering — our first period within history, 
would be that of the stately feudal castle — Bothwell or 
Kildrurnmy — running parallel with the Edwardian castles of Eng- 
land, and coming to an end, through ruin or unfitness for the 
dwindled fortunes of the country, at the close of the cruel war of 
independence, in the fourteenth century. 

Now, had those Norman castles any pleasure-grounds and woods? 
Gardens we know they had, terraces and parterres, and orchards 
of fruit-trees ; and if we are allowed to reason from the taste shown 
in the site, the style, and the masonry, we shall not easily suppose 
the dwellers in such castles as Bothwell to have been blind to the 
beauty of the venerable oak and the graceful birch which grew on 
the river-bank adjoining, or so unenterprising as never to try to 
bring such neighbours nearer. But of systematic planting they 
have left no record or note, and it is not believed that the oldest of 
planted trees among us — the Einhaven chestnut or the Kippenross 
plane — can be placed with any probability so far back as that first 
era. 

After a long century of exhaustion and depression, the next start 
forward was under the policy introduced by James I. on 

Period return from his English captivity, and pushed on, 
feebly and with many interruptions, by his successors. 
That was the era of the gaunt, single, grey tower, like Cawdor or 
Clackmannan, so many of which date from the middle of the 
fifteenth century. 

It was a poor time — ^poor in money and taste ; and at the be- 
ginning of that second era the castle-builder was content with 
strong masonry and those jealous walls with which they surrounded 
their gardens and ''parks."' But, after a century (a.d. 1500), the 
influence of the numerous acts of parliament, or some touch of 
feeling of natural beauty, reached even Scotland, and there is a 
change visible. In addition to the orchard, there is the ‘‘pleasaunce," 
with some ^‘knots’' and "alleys," of greater growth than the 
flower-beds of the parterre. Very generally, the style ran into the 
long straight avenue of double rows of ash and sycamore, and 
along with them often a few lines of such trees round the edges of the 
fields, with a small and timid intermixture of walnut and chestnut. 

It was the century preceding the Keformation that we are now 
looking at. Some of our present great places were made then. A 
few men stand out clear in the history of that century, as men of 
taste and enterprise, bent on civilisation of all kinds, but markedly 
rural improvers. Such a one was William Lord Euthven, first 
Earl of Gowrie. Godscroft, an eyewitness, tells us of his having 
built a gallery, and decorated it with pictures — it is supposed at 
Ruthven, and it would be interesting to ascertain if there be any 
remains of that old cultivation — and of his using quotations of 
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Virgil in conversation. It is not from the historian we learn one 
of the pleas for mercy which he had prepared to lay before his 
merciless judges. A scrap of paper, in his own hand, still preserved, 
which must have been penned in his dungeon, among legal and logi- 
cal arguments in defence or mitigation, has one sigh for the dear old 
place, — “ What pitie it war to tak me from my parks and policie 
He was executed for his share in the “Raid of Ruthven^^ in 1584. 
He planted a good deal in the manner of the ornamental plant- 
ing described, and was fond of the chestnut and walnut. 

Though we have not much written evidence of the fact, un- 
doubtedly there were others of our nobility, immediately before the 
Reformation, and even during its stormy time, who showed good 
taste in embellishing their castles. The lords of Glenurchy of that 
period made Tay mouth or Balloch — ^not the present structure, but 
one in the same situation. Seaton, Winton, Lethington, are all of 
that date. No doubt there must have been many tasteful and 
luxurious mansions of the churchmen. Strange to say, no one 
house of a church lord can be cited that at once, on the Reforma- 
tion, changed into the mansion of a refined lay occupant who kept 
up its old embellishments. 

One naturally asks, Are no planted trees living to witness that 
period of cultivation? Have we any growing trees, planted before 
the Reformation ? That is, just now, three hundred years ago. 
.Probably not Of the oaks of Cadyow and Darnaway, mention has 
been made already, and there may be a few other vestiges of old 
forest-land, and exceptional cases of single oaks sent up generation 
after generation from the same root. But such cases do not meet 
the conditions of our question. 

Then there is the sycamore of Eippenross, with its brass plate 
vouching a startling antiquity ; and several at Newbattle, perhaps 
as old as it. But none of these are so old as to come within the 
period we are now considering. 

Another tree of mythical antiquity has only of recent years 
disappeared — the venerable chestnut at Finhaven, which Dr Walker 
believed to be five hundred years old (in 1760), and to be the oldest 
planted tree in Scotland. His words are, — “ It appears from its 
dimensions to have been planted about five hundred years ago.” 
But that estimable naturalist seems to have visited the tree at 
different times, and his opinion of its age differed so much that 
we cannot rest upon his authority. Sir T. Lauder mentions a 
table at Carriston made out of its wood, with an engraved plate 
attesting its dimensions. The table has been removed, but the 
plate is preserved, and the laird of Finhaven has permitted a cut 
of it to accompany this paper. If it be thought by the skilful that 
this artless representation justifies Dr Walkers estimate of its 
gi'eat age, we must consider it the more interesting, as this tree 
was undoubtedly planted. 

Another class of ancient trees deserves attention. In many 
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parts of England, and in some districts of Scotland, especially the 
West Highlands, there is a yew-tree found in every churchyard. 
The common reason assigned — the fitness of its wood for bows — 
is a silly one. The first onslaught of the warlike youth of the 
parish, desirous to arm themselves, must have put an end to the 
poor solitary yew. It is allowed to guess about the connection 
between the yew and the churchyard. It is certainly very old — 
perhaps older than our religion. In classical times the tree was 
held sacred to Pluto, and used in the sacrifices to the deities of the 


lower world* But, in truth, like the cypress, the dark solemn yew has 
always been considered symbolical of sorrow, and so appropriate to 
cemeteries. Might we conjecture that our early .missionaries some- 
times sought out the site of a pagan altar and the immemorial 
burial-place of the village, marked by that peculiar tree, to place 
there their little Christian church? However that may be, the 
churchyard and the yew-tree come together, and it can hardly be 
doubted that the yew so growing is a planted tree. In some in- 
stances, these churchyard yews are evidently of great antiquity; and 
Decandolle ventures to fix the Fortingall yew as early as the era 
of Christianity. Not presuming to question such an authority, and 
being altogether unable to test the method which the naturalist 
used for fixing the tree^s age, it may be suggested, rather, that the 
yew, like the oak, and perhaps some other trees, has a faculty of 
reproducing itself indefinitely. Even when the main trunk is 
thoroughly dead and rotten, a new skin of bark sometimes comes 
up and shows considerable vitality, casing and enclosing the decayed 
body, and furnishing a wonderful growth of new branches and foli- 
age, It is evident that here is the foundation of a new living tree, 
and, with favourable circumstances, there is no reason why the same 
process may not happen over and over, so that a yew may keep 
its place in the churchyard as long as heather covers our hills, or 
the cedars prefer Mount Lebanon. 

But we have travelled beyond our purpose in these observa- 
tions, and now gladly return to our chronological notices. 
Pbrlou When the storm of theEeforraation had passed, and cli urch 
property had found new owners, the increased wealth of 
our nobles soon showed itself in new and more costly dwellings. The 
old church cultivation improved the taste also; and now was the 
third era of rural architecture and embellishment, not so definitely 
marked in its commencement, but of which the culminating point 
is soon after the accession of James VL to the English throne. It 
was then we had artists to design, and owners to appreciate, such 
dwellings as Crathes, Craigston, Craigievar, the Aberdeenshire 
castellated mansions, in short, Glammis and Castle Huntly, Pinkie 
and Fy vie, and a crowd of other edifices of that marked and pecu- 
liar architecture of which we are now so proud. That period of 

TRANS. — JULY 1861. . D 
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fine taste ceases with the commencement of the troubles preceding 
the great Civil War. 

There are thirty years of the seventeenth century marked by a 
cessation of progress in Scotland. Our scholars were driven abroad. 
The great Atlas of Scotland, commanded by James VI, and under- 
taken by Straloch at the entreaty of Charles I., was produced, mu- 
tilated and imperfect, in Holland. During the troubles of Charles 
I., and all the time of the Commonwealth, we were too busy 
about the ^‘Covenant” and the “Service-Book,^’ or too much 
held down by the iron hand of Cromwell, to indulge in Arcadian 
recreations. Yet, even in that disturbed and gloomy time, we have 
met, in a single charter-room, with evidence of some who found 
leisure to bestow upon planting, and that in the same direction — 
planting in the lowlands our native highland pine. 

On 8th February 1637, the Earl of Lauderdale, father of the 
notorious duke, sent this letter to the knight of Glenurchy. 

SiEj—I haife beine thir manie yens verie desyrous to halve firr-tries to 
grow with me, and doe find by proofe that the soorest waye to make them 
prosper is to saw them in the seid ; and heaidng that you maye command 
greatt stoire therof, if I shall make hold to be your beggar, and heirby en- 
treatt that you wald be pleased to send me sum good quantitie therof, that 
I maye caus my awin gardiners win itt, I houp you will not take itt in ill 
pairt, from your varie ^ectionatt cousin to serve yow. Lauderdaill, 

Halieroodhous, 8 oiFehruar 1637. 

The request was granted, for the letter of thanks in return has 
been preserved. 

There is another letter from a remarkable person, which gives 
us knowledge of several other planters among the Scotch nobility. 
It is from Anne Cunynghame, Marchioness of Hamilton, and 
written apparently after her husband’s death, which took place in 
1624, and very probably during ber son’s absence in the army of 
Gustavus Adolphus, 1630-32. Her “good-son,” or son-in-law, the 
husband of her daughter, the Lady Margaret, was John Lord 
Lindsay of the Byres, created Earl of Lindsay in 1636, and styled 
Earl of Crawford after 1644. 

From the Marchionm of EamUton, 

Honoured Cousing, —I resavid your lettir and your feir-seid, and geiuis 
you heartily thankis for your cair in sending tliem to me. Believe me, I 
think moir of them nor ye can imagin, for I love them moir nor I dou al the 
front-tris in the worild. I have aJrady ane four or fayf houndir of my awin 
planting, that is pratti tries, and deia direckly weith them as ye set donne 
in your lettir.^ Bot my sonne lonis them no les nor I dou, and hes wilit me 
to plant a greit manay meie, quhich meid me trobbil you for this yeir ; and 
as ye have taken painis for me, I must requist you to gar prouayd soum of 
the seid for me. o ./ 

Lord Linsay, my good-sonne, he is ane wane grit plantter of his eig as 
euir I kneue anay, and I am glaid to cherich him to it. He will send ane 
hors and man for ane leid of them within ten or tuaJ dayis, and I must 
requisfc gu to gar haue them rady. He hes taken in ane greit baunis for 
them. He can win the seid himselue, as he hes sein me don, so ye wil only 
neid to send him the noutis. In qnhat he can, I sal be bond to you ye sal 
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find him caynd. So, wiching yon al happines, I rest yonr affectioned consing 
to poure, Anna Cunynghamb. 

The Restoration brought a great change. Without participating 
in the frenzy of joy which marked the personal reception of 
Charles II. in England, we Scots were well pleased to be free of 
the great usurper, and of what we felt to be a foreign domination; 
and we looked forward with foolish confidence to the reign of a 
Stuart king over united kingdoms, which were to contend now only 
in the race of commerce and rural improvement. Our Scotch 
nobles were again familiar at court — not an improving scene for 
their morals, doubtless, but bringing them in contact with that 
remarkable development of tasteful luxury, mixed with scientific 
experiment on the newly-discovered laws of nature, which make 
the Restoration, with all its profligacy, still respected as the 
era of the foundation of the Royal Society. Oddly as it seems 
in our day, the two tastes went hand-in-hand — the love of scien- 
tific inquiry, with the passion for magnificence of living. This 
last showed itself very much in the embellishment of country 
seats. The virtuous and intelligent John Evelyn, the friend of 
Cowley, the comrade of Sir Robert Moray, the most active 
supporter of the infant Royal Society, was the chosen adviser 
of Sir Christopher Wren in his restoration of burned London, 
and of half the noblemen in England, engaged in restoring 
their family mansions ruined during the Civil War. Crowds of 
young men of quality, driven abroad during the Commonwealth, 
came home imbued with a taste for foreign art. From Evelyn's 
own account, the passion for magnificent dwellings, upon the model 
of those of Italy, was all but universal in England. He himself 
helped to direct it, so as to include planting and wood management, 
and it is much owing to that virtuous citizen — ^let us acknowledge 
also, in some degree to the native taste of the infatuated, graceless 
king — that that age of impudent profligacy was, more than any 
other, the period of rural, and especially of sylvan embellishment. 

Scotland kept pace as much as her poverty allowed, in both 
kinds of progress. In natural science, we had Sir Robert 
PBiamD! Sibbald, a man of mighty schemes and some performance. 

Sir Andrew Balfour is said to have introduced dissection 
of the human subject in the study of anatomy, and he certainly 
founded the botanical garden of Edinburgh (c. 1680). 

Country seats were built, or restored, and decorated; and planting, 
in the limited avenue and ornamental way, was cari’ied on at many 
places where we can still find trees to be ascribed to that period— 
as at Taymouth, Hatton, Invei’aij,Drumlanrig, Hamilton, Hopetoun, 
Panmure, Kinross, Yester, Arniston, with a long et cetera. 

The Revolution had, in some respects, the same effect which the 
Restoration had formerly produced. Scotsmen, whom the unhappy 
courses of the last Stuart had driven abroad, returned to their own 



62 ' 


OLD AIJTD EBMAEKABLE TEEES IN SCOTLAND. 


country witli the taste and cultivation they had acquired on the Con- 
tinent, and chiefly in Holland and Flanders, such as Baillie and 
Home of Marcliinont, the Dalrymples, Lord Haddington, Dundas 
of Arniston, &c. 

This race of rural improvers had not been long at work when 
a different kind of planting was introduced, which soon developed 
itself into the plantation of wood for shelter and profit, such as we 
now have. Dr Walker says, and perhaps justly, that Thomas, 
sixth Earl of Haddington, was the father of planting on a large 
scale, for profit, in Scotland.* One would be sorry to question 
Walker's testimony, or the evidence of that delightful little memoir 
which Lord Haddington published of his own planting. But 
even from it we can see that he had companions and rivals in the 
race, and among them let us not fail to honour the one to whom 
he attributes so large a share of the merit — ^his own wife, a daugh- 
ter of the house of Hopetoun. 

Lord Haddington, remarking that planting was little under- 
stood in Scotland till the beginning of last century (1700), adds — 
“I think it was the late Earl of Mar that first introduced the 
wilderness way of planting among us, and very much improved 
the taste of our gentlemen, who very soon followed his example.” 
We are not aware that any plans of the Tyninghaine wilderness, 
the origin of which is so pleasantly described by the Earl, have 
been preserved. It was no doubt in the fashion approved by 
Evelyn, and copied from Holland and France. One of those who 
followed the example of Alloa was the Earl of Mar’s brother, the 
notorious James Erskine, Lord Grange, who (Dr Carlyle informs 
us) laid out at Preston a garden in the style of those times, full 
of close walks, and labyrinths, and wildernesses, which continued 
to be an object of curiosity down to 1740.f 

Another contemporary and imitator of the Tyninghame fasliion, 
or rather, the foreign fashion adopted there, was the first President 
Dundas of Araiston, whose woods still show traces of the labyrinth, 
a plan of which, made in 1726, is preserved at Arniston; and, by 
the kindne.«*s of Mr Dundas, a tracing of it is laid before the So- 
ciety. There was a wilderness also at Blair. J 
^ At the end of the seventeenth century, about the Revolution — 
since it is convenient to have a definite era — Andrew Heron was 
planting Bargally, in the Stewartry of Kirkcudbright, which Lou- 
doun considered the most interesting place in Scotland with 
respect to the introduction of foreign trees and shrubs.” § Dukes 
John and Archibald of Argyll followed, bringing their English 
experience and example to bear on Scotland. Lord Haddington 
made a rabbit-warren into that noble wood of Tyninghame. The 
Earl of Bute, Lord Loudoun, Lord Hvndford, were all planters in 
the most favourable situations of Scotland. The Earl of Panmure 


* Loudoun, i. p. 102. t Carlyle, p. 7. $ Walker’s JSmys, p. 54. § 1. 95. 
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planted endless beech avenues at Panmure, which in modern 
memory were grand trees, and proved how the east coast may be 
made to produce the finest wood. 

Old foresters said that Panmure and Yester were the two 
places where Beech was first planted largely. The taste spread 
rapidly. It was from Lord Tweeddale that the first President 
Dundas brought a present of thirty beech-plants, and one elm, in 
his portmanteau to Arniston, w'hich are still standing in the south 
avenue in memory of the generous gift. They bear the marks of 
having been headed down, the forester of that age frequently be-: 
ginning his treatment with beheading his victims. 

Next came the taste for Larch, which we think must have been 
introduced in several places as soon as at Dunkeld,* though the 
story of the two flower-pot plants kept in the greenhouse by the 
Duke of Atholl may be true too. A few giant larches in the 
wilderness at Arniston must be as old, and one or two in the 
paradise by the river- side at Monymusk, are apparently coeval, 
as tliey are coequal, with the finest trees at Dunkeld. 

In the north country, the Duchess of Gordon (the Mordaunt 
Duchess) was a great improver, having undertaken to teach her 
northern subjects the English hay-making and fallowing. She 
planted also, but to no great extent. Sir William Gordon of 
Invergorden planted and drained considerable tracts of laud.” 
We learn the names of a few other improvers from the little 
anonymous treatise of 1729, quoted by Mr Chambers, and which 
is believed to have been written by Mackintosh of Borlum. He 
tells us of the improvements on the estate of Balnagowan, in Ross- 
shire ; that Scott of Scotstarvet has made himself famous that 
way (^‘and” I am sure, he writes, “ will grow rich”). He cele- 
brates the praises of Master Hope of Rankeilor — that excellent 
young man, Mr Catlicart, eldest son to the honourable lord of that 
name, Sir Francis Kinloch, Sir John Dalrymple, Edmonstoun, 
Sir James Dick of Presontfield, Merchiston, Inverleith, Sir James 
Stuart of Goodtreesjt the Duchess of Bncclcuch, My Lord Grange, 
Sir James Cuningliame, and Lord Livings^ton. 

Now began the time of real business-like planting, winch has 
gone on with increasing zeal and immense profit to the planter 
ever since, we may say now for a cerituiy and a half. And here, 
just at the right time, the subject has been taken up by Mr Ro- 
bert Chambers in his Domestic Annals of Scotland^X to whose guid- 
ance the reader is willingly left. 

It is proposed in the next number, and before giving the details 
ascertained by the returns of the Queries issued by the Society, to 
collect the more interesting of the accounts of planting given by 
our early planters themselves. 


Walker says 1727 at Dunkeld. 


t Now Moredun. 


$ Vol. iii. 417. 
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Ground on which the Prize Seed 
was Grown. 

Nature of Soil. 

Deep stiff black land. 

Good dry soil. 

Sandy, grown nt Newhidtes. 
Loam, on whin rock. 

( Irregular, principally red 
( clay loam. 

Giay, mixed with gravel. 
Sandy clay. 

Light and variable. 

Black loam. 
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Ground on whicli the Prize Seed 
was Grown. 

Nature of Soil. 

Loam. 

Loam. 

Light gravelly soil. 

Alluvial. 

Sandy black loam. 

Light gravelly loam. 
Gravelly dark Iwim. 

f Brown ston^ 

< loam, resting on 
^mountain clay. 
Loamy. 

Loamy. 

Gravelly. 

Black loam. 

Loamy clay. 

'eansodxs 

S.W. 

S.W. 

S.W. 

West. 

South. 

South. 

S.W. 

South. 

North. 

S.W. 

South. 

South. 

opr^jjIV 

Feet. 

60 

50 

80 

18 

100 

100 

160 

400 

260 

200 

20 

100 

30 

Date 

of 

Reaping. 

Sept. 1860 

Sept. 1860 
Sept. 10, 1860 

Aug. 31, 

f Last week *1 
■? of Sept. > 

1 1860 J 

Middle of Sept. 
AboutSept 25. 

Aug. 25, 1860 

Sept. 19, 

Sept. 10, 

Aug. 20, 1860 

Sept. 10, 1860 

Middle of Sept. 

Date 

of 

Sowing. 

• 
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Competitors to whom Silver Medals were 
adjudged. 

Estate or Farm, and 
Post-Town. 

f Cockhill, Duudonald, \ 
1 Fairlie Estate. J 

/ Cockhill, Dundonald, 1 
1 Fairlie Estate. J 

Eilnford, Dundonald, . . 

Parkhill, Newburgh, . . 

Stoneyfield, Inverness, . 

Hilton, Inverness, . . . 

Balmacaan.Dmmnadrochit, 

Balrobert, Inverness, . . 

Balmacaan, 

Borlum, 

/Farm of Eersocb, Es-'i 
< tate of Red Castle, > 
i, Kepoch, by Inverness,} 
Tarradale, by Beauly, 

/Westwood of Blair- 'I 

J dmmmond, by Stir- )■ 
(ling, ) 

Christian Name and 
Surname. 

Robt Montgomery, 

Robt. Montgomery, 
James Wright, . . 

A. W. Russell, . . 

Evan Logan, . . . 

Hugh A. Gair, . . 

James btevnrt, . . 

Donald Paterson, . 

The Earl of Seafield, 
John Sinclair, . . 

Donald M'Kay, 

Alex. Thomson, . 

Thomas Murdoch, 
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PROCEBDINaS IN THE LABORATORY. 

By Peofessojr Anderson, M.D., Chemist to the Society. 

ON THE USE OF ANNATTO FOR COLOURING CHEESE. 

It is well known that annatto has long been extensively used 
for colouring cheese and butter, but more especially the former ; 
and those interested in its manufacture have often urged upon the 
dairy fanner the objectionable nature of the practice, and the pro- 
priety of abandoning it. These representations, however, do not 
appear to have been productive of any improvement, for the custom 
is as prevalent as ever, the excuse offered for it being, that the 
purchasers prefer a high-coloured cheese, and that it has become a 
commercial necessity to pander to their prejudices. In Scotland, 
the practice is said to be extending, and the subject has recently 
been brought under my notice by Sir J. S. Menteth, Bart., to 
whom I am indebted for specimens of preparations of annatto used 
in some of the dairy districts. 

Annatto is extracted from the seeds of a South American plant, 
the Bixa orellana, now chiefly cultivated in Cayenne. The seeds 
are enclosed in a pod, and surrounded by the colouring matter. To 
obtain the latter, the contents of the pods are removed, covered 
with water, and left for some weeks, or even months, until the 
whole becomes putrid. The mass is then pressed through sieves, 
and the residue allowed to ferment for a longer period, and again 
pressed, so as to remove any colour which may remain after the 
first operation. The colouring matter is then allowed to sub- 
side as thoroughly as possible, and the water being removed, the 
residue is boiled down in coppers until it acquires a proper consist- 
ence. It is then ready for the market ; but when imported into 
this country it is often subjected to various processes, and sold 
as rerolled annatto. The object of this is to get it into a condi- 
tion better fitted for sale ; but these processes become an inlet to 
adulteration ; and there are probably few articles of commerce which 
it is more difficult to obtain genuine. The substances most com- 
monly employed to adulterate it are turmeric, starch, rye-flour, 
chalk, gypsum, &c. ; and many instances have been observed in 
which they have been used to the extent of 40, 50, or even 60 per 
cent. These are harmless adulterations, and objectionable only in 
as far as they diminish the amount of colouring matter, and there- 
fore render the annatto less valuable for its legitimate uses as a dye. 
But cases have occurred in which the quantity of these substances 
used has been so large as to reduce the colour to an extent likely 
to excite the suspicion of the purchasers ; and then Venetian red, a 
substance mjide from gypsum and oxide of iron, red-lead, and it 
is said even vermilion, have been used for the purpose of imitating 
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tbe natural colour. Copper has also been occasionally found in it, 
but it can scarcely be called an adulteration, and has most probably 
found its way into the substance during its preparation for the 
market. The prevalence of adulteration may be judged of by 
the fact, that of thirty-four samples examined by Dr Hassall only 
two were genuine. The foreign matters were chiefly turmeric, flour, 
and chalk^, but lead was found in five cases, and copper in four. 
Accum and Mitchell also state that they have frequently found lead 
in annatto, and sometimes even vermilion, which, as a mercurial 
preparation, is still more objectionable ; and that cases of lead- 
poisoning, produced by cheese in which adulterated annatto had 
been used, have come under their notice. 

The knowledge of these facts has probably led to the introduc- 
tion of fluid extracts of annatto, which are now manufactured on a 
very considerable scale, and form a regular article of commerce in 
some of the dairy districts, where they are sold in stone bottles of 
different sizes, with regular printed labels, certificates, &c., and at 
prices ranging in general about 5s. or 6s. per quart. These extracts 
appear to be all made in a similar manner, by treating the annatto 
with a dilute solution of an alkali or alkaline carbonate, and the 
difference appears to consist mainly in the proportions. They are 
all in the form of dark blood-red fluids, soapy to the touch, and 
frothing when shaken. They are not generally clear, but contain a 
solid matter in suspension, which appears most abundant in those 
containing the smallest quantity of alkali. They have all a strongly 
ammoniacal and offensive putrid smell, resembling that of cow-dung. 
I have analysed several of these extracts. 

Mitcheirs liquid annatto is contained in stone bottles, sealed 
with the maker’s coat of arms, to counterfeit which, according to 
a "warning on the label, is felony, and its composition is — 

Water, ....... 86.33 

ColoTuiug matter, ..... 9.52 

Ash, ....... 4.15 

100.00 


The ash contains various alkaline salts, and its composition is 
more particularly given in the subjoined analysis, in "which the 
results are calculated so as to show the composition of 1 lb. of the 
fluid : — 


Water, 

Colouring matter, . 
Oxide of iron and alumina. 
Chloride of sodium, . 
Sulphate of lime, 

Sulphate of magnesia, 
Sulphate of pot^, . 
Carbonate of potash, 


Grains. 

6043.1 

666.4 

8.2 

8.7 

2.6 

3.0 

116.2 

151.8 


7000.0 
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In this case, the quantity of actual annatto contained in the fluid 
is considerable, amounting to about one and a-half ounce to the 
pound ; and the alkali, which in this case is potash, has been added 
very sparingly, and in no larger quantity than just suffices to con- 
vert the annatto into a soluble compound. In other cases this 

{ )recaution has not been taken, and the alkali has been used in very 
arge quantity. Two examples are given below : — 

Nichol’s extract. Titley's extract. 

Water, .... 81.63 88.08 

Colouring xoatter, . . . 6.28 3.60 

Ash, ..... 12.09 8.32 

. 100.00 100.00 

In the first of these samples the ash consists almost entirely of 
an alkaline carbonate, which, indeed, is so abundant that the 
extract itself effervesces violently on the addition of an acid ; and 
as its quantity is nearly twice as great as the colouring matter, it 
is obvious that it has been used in great excess. The same obser- 
vations apply to Titley’s, with the addition that the annatto itself 
forms little more than 3| per cent of the fluid ; or a pound of the 
fluid contains less than f oz. of annatto, and about double that 
quantity of alkali. As the best annatto can be bought for about 
2s. 6d. per lb., it follows that a pound of this extract can he made 
for about 2d., or a quart for 5d., so that the dairyman pays a very 
large price for the article he uses. 

The addition of annatto to cheese is alleged, by those opposed to 
its use, to act injuriously in two ways. 1st, By affecting the health 
of the consumer ; and, 2d, By diminishing the quantity of cheese 
produced from, the milk. 

As regards the first of these objections, it may be stated that 
genuine annatto is not a poison. It is entirely harmless, and as it 
is used in very small quantity, it is not likely to have any effect. 
But the case is very different when the annatto is adulterated with 
lead or other metallic compounds, which are themselves poisonous. 
No doubt the quantity of annatto used in cheese is such that, unless 
in the case of highly adulterated samples, the lead will be very 
minute, and not likely to affect the health. But it must be remem- 
bered that lead is what is called a cumulative poison — that is to say, 
the continued repetition of doses which are individually incapable 
of producing any effect, may, in the course of weeks or months, 
cause symptoms of poisoning to show themselves. Cases are actu- 
ally on record in which poisoning has been produced by the pre- 
sence of lead in cheese, and at least one in which that substance 
was traced back to the annatto. It is well known that lead is fre- 
quently found in cheese, but in very small quantity, and there can 
be little doubt that it is in most cases due to the use of adulterated 
annatto; and though, in the great majority of instances, the amount 
is so trifling that no bad effect is likely to follow, the bare possi- 
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bility of injurious symptoms being produced ought to put an end 
to its use. In the case of liquid annatlo these effects are less likely 
to occur. The samples of which the analyses have already been 
given were quite free from lead ; and it is probable that the makers 
of such articles will take care to supply themselves with genuine 
annatto, as it is only by doing so that they can secure a uniform 
product. Still, it is quite possible that adulterated annatto may 
pass into their hands, and be found in the fluid extracts. 

The second objection to the use of annatto — namely, that it 
diminishes the quantity of cheese — ^is a point which can only be 
determined by actual experiments in the dairy; but, a priori^ we 
should not expect any such effect to be produced. A vegetable 
colouring matter such as annatto cannot act in any way upon the 
milk, or interfere in the process of coagulation, especially when we 
take into account the very small quantity used. But it is other- 
wise with the liquid extracts containing alkalies or alkaline car- 
bonates. It is well known that, in the manufacture of cheese, 
it is necessary that the state of acidity of the milk be closely 
attended to ; and it may possibly happen that an extract of an- 
natto containing a large quantity of alkali may so far derange the 
calculations of the cheese-maker as to diminish the quantity or 
injure the quality of the cheese produced. I say it may so act, 
because it is very far from being certain that any such effects will 
be produced, and it appears most probable that they will only be 
observed, if at all, when a change takes place from one material to 
another. It will, in general, be found that in ail processes such as 
cheese-making — ^success in which is dependent on attention to 
minutiae — the details are never altogether the same. Thus it will 
be found, for example, that in different dairies the milk is treated 
in different manners, and yet both succeed equally well, because 
experience has taught them to make proportionate modifications in 
other parts of the process; and we may fairly expect that the effects 
which might be produced by a highly alkaline extract of annatto 
may be counterbalanced by some modification in tbe manufacture. 

Tile general conclusion to which all these considerations point 
is, that there is no distinct evidence to show that the use of annatto 
is injurious, provided it be genuine ; but as adulterated samples of 
that dye are the rule, and genuine ones the exception, there can 
be but one opinion as to the advisability of its discontinuance. It 
is clear, however, that the consumers of cheese have this matter 
entirely in their own hands ; for so long as the maker finds that a 
better price is given for a high-coloured cheese, just so long will 
he continue to give it the requisite tint by artificial processes. 
Universal experience has shown that, whenever the public choose to 
rely on any particular character as a standard by which quality is 
to be estimated, manufacturers will take care that the views of their 
customers are suited, by fair means if possible, and if not, by the 
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best imitation in their power. The tnie cure for the thing lies in 
the dissemination among the public of a better knowledge of the 
proper mode of estimating the quality of commercial articles gene- 
jrally, and in this particular case, by the knowledge of the fact, that 
nine times out of ten the desiderated colour is produced by a fo- 
reign dye which is generally adulterated, and sometimes with sub- 
stances which may produce most injurious effects. The futility of 
the colour in valuing cheese is well known in the dairy districts ; 
and I have beqn informed that in Cheshire annatto is only added 
to that which is to be sent to market, and when made for home con- 
sumption its natural colour is retained. 

ON THE COMPOSITION OP NORWEGIAN PISH-QUANO. 

About two years ago I published in the Transactions of the So- 
ciety several analyses of so-called fish-guano. The substances in 
question had been produced on a small scale, and had not become 
Tegular commercial articles ; and I remarked at the time that the 
reason for this was to be found in the high price charged for them, 
which materially exceeded their estimated value. This excessive 
price is mainly due to the elaborate patent processes by which they 
were made, and I expressed the opinion that the want of success 
which had attended their manufacture should only stimulate manu- 
facturers to the contrivance of simple and economical processes. 
Since that time I have become acquainted with a kind of fish- 
. guano made in Norway, which is now a regular article of com- 
merce, and is exported from that country to Germany in consider- 
able quantities. It differs from all the other fish-guanos I have 
seen in containing a large quantity of fish-bones, so that it is hot 
merely a nitrogenous manure as they are, but contains a sufficient 
quantity of phos^jhates to make it closely resemble a true guano. 
The composition is as follows:— 


Water, 

Organic matter, . " , 

13.02 

49.40 

Phosphates, 

. 80.26 

Carbonate of lime, 

1.20 

Alkaline salts, 

6.89 

Sand, 

0.23 


100.00 

Ammonia, 

, 7.76 


. In the other samples of fish-guano I have examined, the phos- 
phates have not exceeded 4 or 5 per cent, and the ammonia was 
about 7, so that this is a superior sample ; but its price is high. 
I am informed that its cost in Hamburg, to which it has hitherto, 
been chiefly exported, is £ 9 , 2s. 7d. per ton, and it could probably 
he delivered in this country for about the same price. Now, cal- 
culated according to the usual principle adopted in the valuation of 
manures, it is worth only about £7 fferton. It must be observed, 

TEANS.— JULY 1861. B 
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however, that this method of valuation^ is not applicable to all 
manures. It gives very exact estimates in the cases of Peruvian 
guano and some other substances, but it does not give the full value 
of bones. Thus, for example, bones containing 50 per cent of phos- 
phates and 4.5 of ammonia are sold at about £7, 10s. as dust, and 
£8 as meal, while their estimated value does not exceed £6, 7s. 
The fish-guano may in some respects be considered as closely 
similar to bone-meal, and its value is about 14s. per ton above 
it, so that it should be worth about £8, 14s. This is considerably 
short of the price at which it is sold, but still it is very possible 
that on particular soils it may be used with advantage. 

Last year I obtained from the company by which this manure is 
manufactured a sufiScient quantity for a field experiment, which I 
placed in the hands of Mr Scot SHrvingj who reports very favour- 
ably of its effects. A very elaborate series of experiments has also 
been made by Dr StSckhardt, Professor of Agricultural Chemistry 
at Tharand, in which its effects are compared with those of Peru- 
vian guano. He finds that on wheat, oats, and barley, every 
pound of fish-guano produced an increase of 6.1 lb. of dry matter 
on the crop, as the average of twenty-five experiments, while the 
same quantity of Peruvian guano gave 6.3 as the average of twenty- 
three experiments. On potatoes and turnips, as the mean of seven- 
teen experiments, the fish-guano gave an increase of 15.6 lb., aind 
Peruvian guano 17.3 lb. of fresh roots. When, therefore, the dif- 
ference in price is taken into account, it obviously bears a favour- 
able comparison with Peruvian guano. 

1 am not acquainted with the nature of the process in use in 
Norway, but from the composition of the manure it is impossible to 
doubt that it must consist simply in drying and grinding; and I 
Lave all along maintained that this is the only method in which it 
is at all likely that success is to be attained. The manufactory in 
which it is made is on the Lofoden Islands ; and after paying the 
freight from thence to Hamburg, its cost is little over £9 per ton. 
It must be remembered also, that owing to the high price of fuel, the 
cost of manufacture there will be much greater than in this countiy, 
and it is probable that a similar manure might be produced Iffere at 
£7 per ton — a price the farmer would readily pay for it. It is 
mudi to be dedred that the fish-curers of the British coast would 
direct their attention to this matter. 
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ACCOUNT OF THE PERTH SHOW. 

Br R. Russell, F. R. S. E. 

The success of the Highland Society’s show this year at Perth, 
is but another step in the steady inarch of progress which has cha- 
racterised the history of its meetings. Whether we take the stock 
or implement department, general advancement is met with, be- 
speaking alike careful selection in the breeding and rearing of 
animals, and a gradual perfecting of the machines used on the farm. 
We trust the next gathering at Perth will, on the whole, make 
as great an advance as this has made beyond that of 1852. . 

As on former occasions, the South Inch was chosen as a fit site 
for the show-ground. About 20 acres were boarded off betwixt the 
road and the river. The live-stock, occupying the north end, were 
lodged in substantially boarded stalls, which proved quite rain- 
tight during the repeated heavy showers that fell. The dairy-pro- 
duce shed, committee-rooms, and fodder-yards being on the west, 
formed, with a little additional planking, a division between the 
live-stock and implements. This separation of the two departments 
enabled the one portion of the yard to be thrown open before the 
other. The division being removed on Wednesday at noon, gave 
the public admission to the whole yard. The implements in com- 
petition were seen in their classes across the grounds, and those in 
the extra and miscellaneous classes were scattered over the west 
corner, in the stands of the respective makers. 

On Friday the 26th, and Saturday the 27th July, the implements 
were placed in their several sections. During the last of these 
days heavy and repeated showers fell, which rendered the duties 
of those in charge of the placing anything but agreeable. By seven 
o’clock on Monday morning, the Judges commenced their labours 
among the implements. The day was fine, but a slight shower fell 
at night. On Tuesday the awarding of the premiums was continued 
in the yard, and the ploughs were tried at Muirton, on a field ad- 
joining the Dunkeld road. The trial of harrows, grubbers, and 
rollers, was continued on Wednesday. On both these days, the 
public were admitted to the trial field, and the ploughing especially 
was eagerly examined by considerable numbers. 

The live-stock, were all fplaced in their stalls and pens early on 
Wednesday morning, and by noon the Judges had completed their 
task. The public having been admitted to the implement depart- 
ment by seven o’clock, had time to run over the sections before the 
barriers were taken down, and getting the range of the whole yard. 
This arrangement, we need scarcely say, was of great moment to 
those who could only spend one day in the yards. 

Only slight showers fell on Tuesday and Wednesday, and the 

TRANS. — OCTOBER 1861. F 
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comforts of none were seriously interfered with. On Tuesday and 
following days about 1193 persons were admitted to the trial fields 
at 6d. each, and the sum realised was £29, 16s. 6d. There were 
1960 persons who paid 2s. 6d. a head for admission to show-yard on 
Wednesday, yielding £245. Thursday being the principal day for 
the public, was luckily exceedingly fine, and the various means of 
locomotion seemed to be fully taxed to convey the crowds along the 
different routes. At a shilling a-head, £785, 16s. were drawn at the 
door, so that there must have been about 15,715 persons on the 
ground, besides the members who had free access to the Show during 
all the days. Friday was wet and disagreeable, which served to 
lessen the number of visitors. There were, however, £87, 6s. drawn, 
and at Is. 1746 persons must have been on the ground. Large num- 
bers of the farm-servants admitted at a low rate, availed themselves 
of this reduction. The total sum collected at the doors and trial- 
field, was £1147, 17s. 6d., against £841, 8s. for 1852, which shows 
the growing interest which the people of Scotland manifest in the 
exhibitions of the national Society. 

On Tuesday evening Dr Anderson, the Chemist of the Society, 
gave a lecture on ** Experimental Agriculture,” in the Court House, 
which was well attended. On Wednesday evening, the banquet in 
the City Hall took place, under the presidency of the Duke of 
Athole. There were about 280 guests. This highly popular Pre- 
sident kept the company in the best of hnmoiir ; and those who have 
had occasion to come in contact with Kim during his term of office, 
regret that the stated period for his retiring is so nigh at hand. 

^ The Society has again experienced a hearty welcome from the 
civic authorities of Perth, who did their utmost to render the meet- 
ing a successful one. A large amount of work devolved on the 
local committee, whose members spared no exertion to have the 
arrangements carried into effect. As far as we could learn from 
inquiries, all went on smoothly, and we found no grounds for com- 
plaint. 

The statistics of the stock and implements in 1852 and in 1861, 
is so far useful as indicating the number of entries in the different 
sections. 




Cattle. 

Horses. 

Sheep. 

Swine. 

Poultry. 

Produce. 

lmple< 

ineiit& 

Prc- 

mdunu. 

1852, . 

. 

313 

135 


50 

186 

123 

339 

960 

1861, . 

• 

388 

155 

616 

79 

360 

91 


ESI 


LIVESTOCK. 

It is no easy task to write out even a general view of the merits 
of the most conspicuous animals in their several sections. One must 
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devote a large amount of time to do it with any satisfaction to 
himself, far less to those who have better opportunities, and devote 
special attention to certain sections. This year, however, we are 
glad to say, that in numerous cases the Judges have so far extended 
their reports, as to supersede more detailed accounts on our part. 
These we shall make use of as far as we have obtained materials. 
A few general remarks of our own, where these are awanting, will 
serve to fill up the broken links in the chain which, on other occa- 
sions, we hope to see more complete. It will tend to stimulate im- 
provements in breeding, and diffuse information by obtaining a few 
hints from such men as are selected as judges. Tastes on this mat- 
ter will ever vary ; but we are all the better of knowing what quali- 
ties are most thought of, or deemed fashionable for the time. 

SHOETHOENS. 

There were eighteen entries of aged iulU^ and, on the whole, they 
were only a middling lot, there being few reallj^ good animals. The 
prize animal, “ Lord Eaglan,*" although a useful bull, can scarcely 
be considered as first-class. An open or deficient space is observed 
at the false rib, owing to his narrow though well curved loins. 
This was his principal defect. The second prize was only moderate, 
and the third prize was much too long in the back for an animal 
of style. If Mr Eeid had had his ** Freemason^" in better bloom, 
he might have obtained a much better place for so deserving an 
animal. Lord Kinnaird’s Lord John Eussell,'* was a good animal, 
and has since gained the first position at the Eoyal Irish Society’s 
Show at Belfast. Neither were the two-year-old hulls so strong in 
point of quality as they have often been at former shows. The 
yearling section contained a n'timber of useful animals, but little 
more can be said of them. Mr Mitchell had a very promising 
animal The placing of Mr Boothes two cows gave rise to a good 
deal of criticism. It was generally considered that the “ Queen of 
the Vale” was entitled to be put before Queen Mab,” though the. 
opposite view was taken at Leeds. The most of the other 
cows were by no means remarkable for quality. Among the 
two-year-old heifers, the Soldier’s Bride,” belonging to Mr Booth, 
was generally much admired. For a two-year old, she looks some- 
thing wonderful, but perhaps somewhat overdone, and there is a 
want of softness of skin and quality of flesh, as well as a slight defi- 
ciency in that peculiar elegance which ought to characterise the 
high-bred shorthorn. Mr Mitchell’s "'Mistletoe” was quite as 
smart as her more successful rival Mr Douglas’s “ Eose of Cash- 
mere” was leas massive, but the quality of the flesh was fine. Mr 
Shepherd showed a useful animal, while the others in the section 
were but middling. Mr Douglas maintained his celebrity as a 
breeder by the three animals which took the first, second, and third 
prizes in the yearling heifers. The " Village Belle” was the favour- 
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ite ; but all three were of one type, and showed a deal of elegance 
and breeding. The Duke of Montrose’s May Morn,’’ is of exceed- 
ingly fine quality, but, strange to say, was not even commended, 
though a very general opinion prevailed that she should have got 
in before either of Lord Strathallan’s valuable animals. This sec- 
tion, however, was distinguished by general merit, and was by far the 
best of the shorthorn class. Among the extra^ shorthorns, “ Lady 
of Athelstane,” the Dumfries premium cow, retained her fashionable 
looks; while the ‘‘Eose of Autumn,” which stood on the show- 
ground at the former meeting in Perth, and has now seen thirteen 
summers, exhibited all the remains of a once stylish form. 

The following welcome remarks from Mr Carr were received 
just in time to have them embodied in this report. Had they 
come sooner we might have dispensed with any criticism of 
our own : — 

“ Scotland, with her hardy and picturesque races of cattle— the 
Ayrshire, second to none in her yield of milk ; the West High- 
lander, unequalled in the empire for the fine grain and flavour of 
his beef — ^has yet ever shown a decided predilection for English 
beeves. 

“It is difficult to say at what period the shorthorn or Teeswater 
breed was flrst introduced. To the early importers — 'good 
honest men and true, save for a little shifting for their living’ — 
it is recorded that nothing wearing hoof and horn, and able to 
transport itself across the border, came amiss. 

“ It is probable, therefore, that the unimproved Durham must 
have had a footing in Scotland from the days when the stout 
Douglases of yore, sallying forth under tbe light of a Michaelmas 
moon, bore off their 'bows of kye’* from the rich haughs of the 
stately Tees, fetching many a compass to outwit the Saxon loons, 
to the more recent time when a Douglas, no less renowned for his 
cattle exploits, crossed the border with L.500 in his pocket, and 
carried back, at the tail of a steam-kettle, to his fastness in the 
Lothians, ae hit Jleckit cowie for d that siller. 

“Scotland can now boast of many equally enthusiastic and success- 
ful breeders of this useful tribe or cattle, and a spirit of emulation 
in bucolic pursuits is abroad, which it is the patriotic object of agri- 
cultural societies to foster. The improved shorthorn is everywhere 
steadily advancing in the steps of improved agriculture and cattle- 
husbandry, and from many a craggy knoll in the far wilds of 
Caledonia the smart little kyloe looks wonderingly down on the 
lumbering usurper of his best feeding-grounds. 

“ It has been not unusual in reports on the exhibition of live 
stock to enumerate the points which a good specimen of each 
particular tribe should possess. The writer of these remarks some 


* A ‘^bow of feye** was twenty head. 
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time ago tried his hand at Mimning out a well-proportioned' cow, 
throwing each point into a doggerel line as an aid to the memory. 
He appends the sketch * not so much from any satisfaction with 
his own performance — in which he feels that he has certainly 
sacrificed elegance to conciseness — as in the hope that some one 
more hardened in ^ the sin of rhyme' may he induced to improve 
upon it, allowing perhaps two lines instead of one to each point. 
Let no man think such task unworthy of the muse — 

‘ Such themes as these the rural Maro sung 
To wide-imperial Borne, in the full height 
Of elegance and taste by Greece refined.’ + 

In the Island of Jersey a fixed scale of points of the form, 
qualities, and appearance of a perfect Jersey cow has been agreed 
upon and established by the best authorities, as the standard and 
rule by which the judges at agricultural shows are to be governed 
in deciding on the relative merits of the animals before them. 

* PbOPEIA QXJiB BOVIBUS. 

The following features constitute, i trow. 

The beau-ideal of a shorthorn cow ; — 

Frame massive, round, deep-barrelled, and straight-backed; 

Hind quarters level, lengthy, and well packed; 

Thighs wide, fieshed inwards, pliunb almost to hock; 

Twist deep, conjoining thighs in one square block ; 

Loin broad and flat, thick-fleshed, and free from dip; 

Back ribs ‘'well home,” arched even with the hip; 

Hips flush with back, soft-cusMoned, not too wide ; 

Flanks full and deep, well forward on the side; 

Fore-ribs well fieshed, and rounded like a drum; 

Fore-flanks that even with the elbow come; 

Crop “ban'elled,” flush with shoulder and with side; 

Girth large and round— not deep alone, but wide ; 

Shoulders sloped back, thick-coverod, wide at chine ; 

Points snug, well-fleshed, to dewlap tapeidng fine; 

Neck-vein filled up to well-clothed shoulder point; 

Arm full above, turned in at elbow-joint; 

Legs short and sti*aight, fine-boned ’neath hook and knee; 

Belly cylindrical, from drooping free; 

Chest wide between the logs, with downward sweep ; 

Biisket round, massive, prominent, and deep; 

Neck fine at head, fast thickening towards its base; 

Head small, scope wide, fino muzzio, and dished face; 

* Eyes prominent and bright, yet soft and mild ; 

Horns waxy, clear, of medium size, m.jiUil; 

Tail fine, neat hung, rectangulai* with 'back; 

Hide soft, substantial, yielding, but not slack; 

Hair furry, fine, thick-set, of colour smart ; 

Udder well forward, with teats wide apart. 

These points, proportioned well, delight the eye 

Of grazier, dairyman, and passer-by. 

And these to more fastidious muids convey 

Appearance stylish, feminine, and gay. 

t For the benefit of the Scottishi farmer, 1 append the Boman poet’s idea of a 
choice heifer : — 

" First by these marks select thy mother cow — 

A clumsy head, broad neck, and lowering brow ; 

Let double dewlaps from her chin descend. 

And at her knees the ponderous burden end ; 

A bull in face, that lofry in her gait 
Trails on the ground her tail in sweepy state.” 
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These points, with a clear definition of what constitutes each, and 
the number of marks it is to count in favour of the animal possess- 
ing it, are arranged in a tabular form for the use of the Judges. 
The adoption in our own agricultural shows of this system (which 
has worked well in Jersey for the last twenty years) was recom- 
mended by Mr Chrisp, about a year ago, at a meeting of the New- 
castle Farmers’ Club ; and it certainly appears to the writer that, 
if it were possible to establish similar recognised rules for the 
judging of shorthorns, the application of which would not be 
attended with the same difficulty in the case of fat cattle as of 
lean, the decisions might probably assume a less arbitrary and 
inscrutable character than they now too frequently do, so much 
being left to the individual opinions or caprice of the Judges. They 
would certainly give more confidence and satisfaction to the exhibi- 
tors. Might we not have a ‘ sliding scale,’ which would indicate the 
number of marks merited by each point, according to the degree of 
perfection in which it was possessed ? Of course in every class^ a 
large proportion of second-rate animals might, without any unfair- 
ness, be weeded out before subjecting the remainder to this test. 

“ With the exception of three animals belonging to Mr Booth of 
Warlaby, the shorthorns shown at the Perth meeting were all the 
property of exhibitors north of the Tweed. The sections in this 
class contained one hundred and four entries, of which fifty-one 
were bulls. 

'"Section 1. Bulls calved before 1st Jan. 1859, eighteen entries. 
— ^This was a very creditable class. The first prize was awarded 
to Mr Cruickshank’s eight-year-old bull, " Lora Eaglan,’ bred by 
Mr Stewart of Southwick. This animal is by the well-known bull 
Crusade,’ and. from a cow of the Booth blood. He is remarkable 
for his strong, well-fleshed loins, good quarters, and well-laid 
shoulders, though now a little wanting in fulness of crop, flank, 
and forerib, — shortcomings which may fairly be attributed to his 
advanced age. 

“ The second prize fell to Mr Campbell of Kinnellar for ‘ Scarlet 
Velvet,’ a level, even-fleshed bull, of great substance, but with not 
quite so much shorthorn character as his more successful rival. 

“ The third prize bull, the property of Mr Home of Ai'gaty, is a 
majestic-looking animal, with a very stylish contour and a grand 
imperial front. _ His neck was well sprung, and his shoulders per- 
fect, with the space behind the elbow beautifully filled ; but the 
foreribs were wanting in expansion, and the loin in strength. The 
eye, too, was * retreating.’ 

“ Mr Eeid of Gruivie and the Earl of Airlie showed two very 
useful animals in this class, both by bulls of the Booth blood. The 
former, ‘ Freemason,’ did no discredit to his eminent breeder, Mr 
Torr of Aylesby. He had much style, and a good breast and 
shoulders, but was rather wanting in flank and flesh generally. The 
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latter, ‘ Young Ben,’ but for a pair of somewhat upright shoulders, 
was a useful animal of true proportions. 

“ There were several animals in this class which, though dignified 
with the name of shorthorn bulls, were entirely wanting in the dis- 
tinctive characteristics of the tribe. In their black red or brown 
colour, in their vulgar heads and horns, and round pig thighs, some 
of them were more like mongrel Herefords than shorthorns. 

Section 2. Shorthorn bulls calved after 1st Jan. 1859, thirteen 
entries. — This was a very indifferent class. The first prize animal, 
Mr Anderson’s * Emperor,’ and the second, the Duke of Montrose’s 
‘ Victor Royal,’ were so evenly matched in all respects, that they 
may be described together. Both were remarkable for their lengthy, 
well-packed quarters, strong loins, and neat shoulders ; but both 
were deficient in development of muscle in the lower part of the 
thigh (where butchers look for what they call ^ the small rounds 
of beef’), and both wanted a little more flesh on the loin. It became 
a matter of some diflSculty to award the palm, and a slight advan- 
tage in the length of quarter and covering of the hip decided the 
doubt in favour of Mr Anderson’s, though the second prize was 
perhaps the more stylish animal. 

“Mr Man’s bull ^Sir Hubert,’ by ‘Sir James the Rose,’ was 
awarded the third prize. He was a thick, useful bull, with capital 
loins and quarters, but deficient in girth, and with a somewhat 
coarse horn. 

“Though, in conformity with the regulations, the Judges were 
obliged to mark with commendations two others in this class, to 
provide against the contingency of any disqualification of the prize 
animals, there'were really no others worthy even of that distinc- 
tion. Their deficiencies were chiefly those of girth and loin. 

Section 3. Bulls calved after 1st April 1860, eighteen entries. 
— This was not by any means a meritorious class. Mr Balfour’s 
bull, ‘ Great Seal,’ was the best of the lot, though too upright in 
his shoulders, and wanting depth of twist. The second prize, Mr 
Stirling’s ‘ Forth,’ was a bull of great subsUnce, wdth splendid loins 
and flank, but deficient in depth of girth atid flesh beyond the loins. 
Mr Turnbull’s third prize bull ‘ Snob,’ though in great condition, 
wanted flesh, where some of the most valuable flesh should be, on 
his back. Mr Home’s bull, ^Vandyke,’ had a good loin and flank, 
and very stylish outline, but his hair was harsh, his head set on a 
little too low, and there was a flatness about him generally, which, 
however, time may correct. 

Section 4. Shorthorn cows of any age, thirteen entries. — ^This 
was a very superior class. The first and second prizes were awarded 
to Mr Booth of Warlaby, for two cows which may be considered 
models of the utile et dulce in the shorthorn* ‘ Queen of the Vale,^ 
the winner of the first prize, though in only moderate condition, is 
a cow of faultless proportions, a perfect parallelogram in form, with 
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well-fleshed, obliquely laid shoulders, a good head, and veiy sweet 
neck and bosom, sweeping finely into the shoulders, the points of 
which are entirely hidden by the full neck vein. ‘ Queen Mab " is, 
if possible, still 'more remarkable than her sister for her broad, 
thick, level loins, depth of twist, and armful of flank ; but she is 
now, perhaps, less faultless, as her hindquarters are becoming plain 
and patchy from fat. She is, however, equal, if not superior, to 
‘Queen of the Vale’ in her marvellous capacity of girth, forerib, and 
bosom. Like her sister, she maintains her cylindrical proportions 
wonderfully throughout, the ribs retaining their circular form up 
to the shoulders, with which they blend without any depression 
either at the crops or behind the elbow ; and from thence the fore- 
quarters taper beautifully to the head. 

“ Next to ‘QueenMaVcameMr Ainslie’s 'Milkmaid,’ a noble cow, 
with girth and fore^arters rivalling in excellence those of ' Queen 
of the Vale^ and ‘Queen Mab,’ but with a little too much of the 
old-fashioned prominence of hip. Lord Strathallan’s cow ‘ Pearl,’ 
which was highly commended, had exceedingly fine shoulders and 
fore-end, but in addition to a little slackness of the back, possessed, 
like Mr Ainslie’s cow, hips too round and prominent, an objection- 
able conformation, because always accompanied with a hollowness 
between them and the tail-head, and a consequent loss of valuable 
beef. 

" Section J>. Shorthorn Heifers, calved after 1st January 1859, 
fifteen entries. — ^There were many animals of great merit in this 
class. Foremost and fairest of the train came Mr Booth’s milk- 
white^ heifer ‘ Soldier’s Bride.’ To describe her would be but to 
recapitulate all that the writer has said of ‘ Queen of the Yale’ and 
‘ Queen Mab and she is, in fact, too well known to fame 

* To need the painted fionrish of his praise.* 

It may be doubted whether any shorthorn ever attained to such 
ripe maturity, and carried so heavy a weight of firm elastic flesh at 
the same age ; and yet it has been somewhat illogically objected to 
her, that she wants that ' quality’ which indicates capacity to 
fatten. Mr Mason of Chilton used to say, ‘ Give me the man who 
can breed them with good fore-quarters and assuredly the world 
might be challenged to produce three animals with bosoms so mas- 
sively yet symmetrically formed as ‘ Queen Mab,’ ‘ Queen of the 
Vale,’ and ' Soldier’s Bride.’ The second prize, Mr Mitchell’s 
‘ Mistletoe,’ by Mr Booth’s ‘ Welcome Guest,’ was a very beautiful 
heifer spoilt by over-feeding and want of exercise — her legs shrink- 
ing and bending inwards under her weight of flesh. But for this, 
and perhaps a little want of flesh on her neck, she would have 
been very near perfection — her fore-quarters, loins, hind-quarters, 
twist, and ribs, being faultless. The third -prize, Mr Douglas’s 
Bose of Cashmere,’ was a heifer of great promise, with a rare 
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broad loin, even with the hip. Mr Shepherd^s * 7th Kora" was 
also a good animal, but not of the same character as the preced- 
ing ones, and deficient in fore-flank and breadth and flatness of loin. 

Section 6. Shorthorn Heifers, calved after 1st* January 1860, 
twenty entries. — ^This was a good class. Mr Douglas here bore off 
all the laurels. The first prize was awarded to his heifer, ' Village 
Belle," by 'Sir James the Eose/ and from a cow of the Bates 
blood, dam of ^ Lady of Athelstane/ This was an exquisite little 
heifer — ^the very mould and mirror of shorthorn form and fashion. 
Her neck vein was wonderful — ^so also the fulness and depth of her 
thigh. ‘ Village Belle," if she fulfil the promise of her youth, is 
assuredly destined to more than a village fame. 

Next came Mr Douglas’s ' 2d Isabella Eose," with a very 
pretty, gay fore-end, and a lovely little front that bespoke her 
gentle lineage. Her fore-rib was wonderfully good — -her only 
failing in the hind-quarters, the tail-head being rather elevated 
above the line of her back, which always causes the sides of the 
quarters to slope. 

These two heifers are good specimens of the sort of animal 
which it has been Mr Douglases aim to produce — compact and 
massive rather than large, and growing a heavy weight of flesh on 
the least quantity of bone, and in the least compass — ^his opinion 
being that such animals yield a heavier weight of flesh, in pro- 
portion to the food consumed by them, than animals of larger 
frame. 

“ Mr Douglas also received the third prize for his ‘ Lady Blanche/ 
a good heifer, but not so stylish as the other two, and wanting 
development of girth and fore-quarter. 

The Earl of Airlie received a high commendation for Ms ' Lady 
Blanche." Though in poor condition, and with rather harsh hair, 
she was very straight and stylish, with a breast coming very pro- 
minently out. The Duke of Montrose"s ‘ May Morn ’ had beautiful 
shoulders, and was nicely fleshed behind the elbow-joints, but 
wanted a little expansion in the fore-rib and fore-quarter generally 
to make her a first-rate heifer. 

“ Extra Shorthorn, three entries. — ^In this section Mr Douglas 
showed his well-known prize-winning cow, ' Lady of Athelstane,’ 
which was very highly commended. She unites, what is rarely 
met with, great length with good loins, and is wonderfully 
cylindrical and even-fleshed .throughout Her hind-quarters are 
perhaps her least perfect point, though they would pass muster in 
a less perfect animal.” 

THE POmsn CATTLE. 

In most of the sections of polled cattle the Angus and Galloway 
were shown together. This arrangement had an odd sort of an effect, 
inasmuch as the finer touch and more elegant forms of the Angus did 
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not correspond well with the rougher characters of the Galloway. 
No doubt, many fine specimens or the latter were shown, but the 
two breeds stood in greater contrast than ever towards each other. 
We are glad that Mr Arthur Glennie, Pernieflat, one of the 
Judges in this section, has the following observations on this point : 

The Judges of the polled cattle wish to represent to the Directors 
the extreme difl&culty they had in awarding the premiums in those 
classes where the polled Angus and the Galloways competed 
together. Being in reality distinct breeds of cattle, a coloured 
West Highlander might just as well compete in shorthorned 
class. I would humbly suggest that, in future competitions, there 
should be a distinct class for Angus, and not mixed up with the 
Galloway. I am sure such a course would give great satisfaction 
to exhibitors in both classes, while it would save the Judges a 
most difficult and often invidious duty ” 

We willingly lay aside any further remarks of our own on the 
character of the polled stock, seeing that one so eminently well 
qualified has reported on this breed. Mr Watson of Keillour ex- 
presses himself as under : “ Most of the animals shown for compe- 
tition in this class were of very superior quality, and did credit to 
the skill and judgment of the breeders. It was remarked that had 
some of the unsuccessful animals been in the same condition of fat- 
ness as those which gained the prizes, the competition would have 
been very close, and some of the competitors might have changed 
places. As it was, the Judges were more inclined to favour some 
animals which appeared in a more likely state to continue breeders, 
than to give prizes to those which, from being overfed, they had 
doubt that they might give up breeding. But under the rules of 
the showyard, the Judges felt bound to award the prizes to the 
best animals of their class as immediately brought before them — 
presuming these to have complied with all the existing rules of the 
Society. 

These remarks apply to males as well as females, and has long 
been a difficult point to deal with in public competitions — tendency 
to fatten being a desirable quality when combined with others in 
all breeds of animals, and not easily discouraged by the promoters 
of public exhibitions. 

“ In the class of Aged Bulls, a Galloway bull was shown in 
competition with the Aberdeen and Angus, This animal was much 
admired for his masculine character. . He stood the test of compe- 
tition well, being equal in many points to the best in the show- 
yard, But his quality or touch came short of the more cultivated, 
and^ perhaps niore pampered specimens of an early age shown 
against him. It was confidently urged, that an infusion of the 
Galloway blood might tend to improve both breeds, by careful, 
gr^ual, and judicious crossing, through Galloway hulls and Angus 
or Galloway cows, or vice versa. This experiment can be conducted 
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successfully only by a very experienced and highly qualified 
breeder, and should not be attempted by an amateur in the art.” 

ayesbxre cattle. 

Both the numbers of Ayrshires have been greater, and the com- 
petition has often been closer, yet the prize animals were generally 
fine specimens of the breed. Among the hulls^ Mr McKean’s four- 
year old was much admired. This was a lovely animal, and his 
weak points were few and diflScult to detect. His horn, if any- 
thing, rather too small considering his large size, which, however, 
did not disguise the breeding he showed in every quarter. The 
Duke of Athole’s animal, bearing the second prize, was of a famous 
colour, but from the top of the tail to the shoulder defects were 
apparent. The fine head and horns were the redeeming points. 
The one and two year old lulls were middling as to quality. Both 
Mr Campbell and Mr Guthrie, who, acting as Judges, called the 
attention of the Directors to the classification of these sections, 
while considering all the arrangements of the show, so far as they 
observed as otherwise perfect, recommend ‘‘ that the two-year-old 
and one-year-old bulls be in future shown in different classes. As 
many bulls change much between one and two years old, the 
J udges Would make the award with greater satisfaction, were two 
sections made instead of one as at present.” There was a fair show 
of cowSj but the two-year-old heifers formed a superior section. 
The Earl of Strathmore's was a rare animal, so perfect in most of 
her points and so handsome. The Duke of Athole's aged cows 
having been prize-takers at Glasgow and Edinburgh, made a 
good wind-up to the Ayrshires. 

HTGHLAHD CATTLE. 

It had been well known for some time previous to the meeting, 
that great exertions have been made among the breeders of this 
class, to make a good display at Perth. In this few can say they 
have been disappointed ; almost all the famous breeding spots of 
this race sent forth its quota. The wild but subdued appearance 
of the cultivated type of Highlanders, shows what care and skill 
have done. With a touch and a frame, which the shorthorn only 
excels, and covered with a flowing coat of hair of many colours, 
the wide spreading horns are the only parts which seem to defy all 
control in their wanton growth. Indeed the fine specimens were 
too numerous to notice specially. Mr Menzies, of Ohesthill, Aber- 
feldy, in reporting for the Judges, remarks — The Judges of High- 
land cattle beg specially to report to the Society, their high opinion 
of the quality of the large number of the stock exhibited. The 
cattle exhibited are superior to any shown at many previous shows 
of the Society. This remark more particularly appliea to the aged 
bulls and three-year-old heifers.” 
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FA.T CATTLE. 

The various sections of fat stock all contained animal^ of con- 
siderable inerit Mr Mitcheirs three-year-old white cross-bred ox 
was clearly the great attraction in this division of the Show. Mr 
Syme’s two-year-old crosses were wonders for their age. The 
highly-finished and beautiful Highland ox, belonging to the Mar- 
quess of BreadalbanCj had noany an admirer. As showing the 
results of care in selection, we believe this ox was out of the^ same 
cow as the handsome two-year-old heifer that took the prize so 
easily in her section. 

aideenet and beittany beeed. 

Both these breeds were represented. We are becoming better 
acquainted with the latter, and all cow-fanciers are pleased to see 
spare corners of the yard filled up with so fine specimens of this 
diminutive race of cows. 

hoeses. 

We are always loath to believe that the difierent districts in 
which the Highland Society holds its shows, do their best in turn- 
ing out cart-horses. We have again to report only a middling 
lot. The prize aged stallion' was a powerful animal, but neither 
remarkable for symmetry or other qualities, except immense 
strength. The hock and other joints were rough, and otherwise 
quality was wanting. The second premium was much more hand- 
some, and also exhibited more bottom, but it was too small sized. 
The three-year-old stallions were superior to the last section. The 
prize animal was in every way so well furnished that he looked like 
a six-year old. The one and two year olds did not show well, and 
few superior specimens could be pointed to. The mares in food 
and mares with foal at foot^ contained some strong and active 
beasts. In the other sections mediocrity was the rule, anything 
particularly good the exception. 

BLACKPACED SHEEP. 

The blackfaced sheep were not far behind the Highland cattle in 
general excellence. There were twenty-six entries of aged tups. 
The most of the more celebrated breeders fi'om the north, south, 
east, and west, did their best to gain a place in the premium list. 
The competition in all the classes was exceedingly close. It is 
evident that the peculiar class of sheep bred by the Murrays, is 
gaining ground and becoming fashionable. Their seemingly more 
delicate constitution and more perfect shapes, are evidently to be 
fully tested on other runs than their own. Long may this hardy 
breed of sheep have such men as Murray, McLaren, Drife, .Camp- 
Bryden, and Archibald, to bring out and mature its capacities 
for improvement. We are glad to have the testimony of J. S. 
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Stewart, Esq. of Coll, a Judge on the Highland sheep : — “ I have 
nothing to suggest that I consider would at all improve the arrange- 
ments of the department in which I acted — they appeared to me 
quite perfect. The sheep taken as a whole were the best I have 
ever had to judge, and therefore we found it a difficult matter to 
get over our work.” 

CHEVIOTS. 

As expected, this breed did not at all come up in point of num- 
bers to the Show at Dumfries last year. The exhibitors, however, 
were all from the south, and the specimens were mostly very 
choice. But although the numbers were not large, the Judges, we 
have been informed by the attending members, had their own dif- 
ficulties in awarding the premiums, as the merits were so equally 
balanced. 

HEIOISTEES. 

We are glad that we are enabled to give some remai'ks on this 
breed, by Mr Melvin, Bonnington, who acted as attending 
member. 

" The show of Leicesters, in all the different classes, has never 
been equalled at any former meeting of the Society. Finer, hand- 
somer, and more complete sheep have carried off the first prizes at 
former shows, but the average of all the former in general excel- 
lence never reached that at Perth. In the section of aged tups, 
the animal placed first was four years old, bred by Mr Eoddam of 
Roddam, and for his age was a good example of the breed. Mr 
Simson of Blainslie took the second place with a ram which had 
his points well developed. Mr Reid, Waukmilton, followed with a 
gay coated two-shear well prepared. In this class also, the first 
prize shearling at Dumfries was commended, he being almost the 
only pure bred Midland Leicester in the lot — the others either 
entirely or partaking largely of the Border blood. The shearlifig 
tups were fifty-nine in number, and presented a very level lot. 
The Judges having examined each sheep separately, ordered 
twenty-four out for further inspection. After reducing this num- 
ber for further inspection to eleven, they then made a stand, and 
had great difficulty In rejecting other six, two of the best of which 
they noticed as being worthy of remark. The first sheep was bred 
by Mr Beattie of Pfewbie House. It was evidently differently 
bred from those with which he was successful at Dumfries. In size 
and appearance it was much more akin to the whitefaced, a few 
blue spots showing there had been a mixture of blood. In this 
section the remark may also be made, that no such lot as a whole 
was ever shown at any of the former meetings of the Society, 
although more perfect specimens have been so. Of ewes there 
were fourteen lots, and several of them were in very high condi- 
tion, much too fat to be useful for breeding. Those which had 
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S rizes awarded were as mucli so as anjr. It is no easy matter to 
raw the line of distinction between ‘fair breeding condition and 
over fatness, but certainly both as regards ewes and gimmers, 
many were over fat. The gimmers were capital, of large size and 
very equal. There were nineteen lots, of which nine were taken 
.out of the pens for further comparison. The ewes and gimmers 
were of the whitefaced class, Mr Oollies lots of ewes and gim- 
mers being the purest of the blue-headed breed, but his ewes only 
were commended.” 

LONG-WOOLLED OTHER TEA2T LEICESTER. 

“ There was a fair show,” Mr Melvin writes, in this class of sheep ; 
but neither in size nor symmetry was it superior. Only twenty 
lots were shown for twenty prizes and commendations. Many 
persons, with just cause, remarked on the absurdity of thus distin- 
guishing- a class which had only eight breeders and six exhibitors 
there to represent it. The Society devotes £ 54 :, besides medals, in 
fostering this select breed, being about £11 to each of those parties 
who usually exhibit. Are the results worthy of such expense?” 

Mr Melvin states the case very forcibly. For our own part we 
have always looked on the large long woolled sheep as interesting 
additions to the show-yard. Size in sheep is much sought after at 
present for the best arable districts. Some parties think that the 
Cotswold breed, or its crosses, under certain circumstances, might ad- 
vantageously supersede the Leicester. W e would be inclined to urge 
the Society to bold out a moderate encouragement in the way of 
prizes. If the experiments are successful, the breeders deserve some 
acknowledgment for their services, and if unsuccessful, they equally 
do so for the expenditure incurred in endeavouring to benefit the 
country. Indeed, the breeders of long- woolled sheep may point to 
the liberal manner in which the 

SOUTH-DOWN SHEEP 

are dealt with. There were only four exhibitors at Perth of this 
description of sheep. Though they do not seem to take kindly in 
Scotland, yet the encouragement the Society holds out in the matter 
of premiums, keeps them before the public, and new breeders arise. 
No doubt, Mr Skirving and the Duke of Eichmond running so close 
a race, tends to keep back others who have useful animals. We 
are glad to be able to add Mr Watson of Keillor’s report of the 
south downs. 

“ The pens of this class of sheep gave evidence that the Scotch 
breeders had gone to the best sources for procuring the most ap- 
proved breeds in their native country. The premiums were closely 
contested — ^the Duke of Eichmond’s flock maintaining the ground 
it has for some years occupied at the Highland Society’s shows, as 
winner of the first prizes. The competition, however, was well 
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sustained by the breeders of this valuable class of sheep from the 
Lothians, with the robust and heavy woolled animals which they 
exhibited. As this breed of sheep is rapidly spreading over the 
dry light pastures of the north of England and Scotland’ taking 
the place of Leicesters on light soils, and of cheviots and blackfaced 
on the lower mountains of the midland counties, they are well 
deserving of the encouragement of the Highland and Agricultural 
Society of Scotland at future exhibitions.” 

SWIKE. 

There was a tolerable display of good animals in most of the 
sections. The entries of the small breed were more numerous than 
the large. It is somewhat curious that there were only five ex- 
hibitors of pigs from the county of Perth, which does not say much 
for the breed throughout the district. The fact is that the improv- 
ing of the breed of pigs often goes on very slowly, as they are more 
troublesome to transport than almost any other of our domestic 
animals. In general, too, in the best arable districts of Scotland, 
the pig is merely reared as a save-all, and less care is bestowed 
upon its management. 

POULTET. 

The most famous breeders of this description of stock in the 
country rendered the whole a most attractive collection. Mrs 
Fergusson Blair, Inchraartin House, showed so many fine speci- 
mens, that she has gained fame in the showyard, as well as in the 
literature of hen-management. Mr Muirhead of Edinburgh, writ- 
ing for himself and other Judges, remarks : — “ In all the more im- 
portant or useful classes, the fowls showed a great improvement in 
the breeding, and they were all without exception of first rate 
quality, some of the pens possessing extraordinary merit. In the 
section for young dorkings, the prizes were very closely contested, 
and this section may be said to have been the best of its kind ever 
shown in Scotland. The sections in which the competition was not 
so close, were those chiefly of an ornamental description, and it 
may be accounted for by the season at which the show takes place, 
as at that time all fowls are in bad .feather, and the fancy classes in 

P articular show badly. In the sections for turkeys, geese, and 
ucks, though the competition was limited, the pens were all of a 
superior class. We are sorry to see no section for the Scotch grey 
breed of fowls. They possess excellent properties both for table 
and for eggs, and, altogether, they are by far the best suited for 
this climate. In the west of Scotland this breed is often shown 
even in larger numbers than the dorkings. Formerly this breed 
was shown at the Highland Society meetings as Hamburg, until 
the introduction from England of the fancy varieties known as the 
gold and silver pencilled and spangled Hamburg. As the fancy 
sections are so very poorly filled, some of their premiums might be 
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curtailed and given to the really useful class of Scotch grey. A 
prize might also be given to the best cross-bred fowls. It would 
be a great improvement if all the poultry could be placed under 
cover of a shed in the yard." 

BAIET PRODUCE. 

Of dairy produce there was only ninety-one entries — ^the samples 
were few, and the general quality was noti.ing to boast of. The 
rearing of sheep and cattle seems to be more in keeping with the 
spirit of farming in the district, than the making of cheese and 
butter. Mr Francis Richardson, one of the judges in this depart- 
ment, writes : — “ I was much disappointed in the produce of the 
district in cheese, and, but for the specimens from Wigtownshire and 
Lanarkshire, I would have objected to any prizes being awarded ; 
even in butter there was no improvement ; some of the samples 
were good, few of them extra fine. In this branch of dairy pro- 
duce I expected something better, as at one time Perthshire was 
famous for its butter. They are either standing still and other dis- 
tricts going ahead, or they are retrograding. Unless they send 
their daiiymaids into Ayrshire or Galloway to take lessons in cheese- 
making, they had better give up the attempt, for they are fifty years 
behind in this branch of dairy manufacture. This is the more to be 
deprecated, now that in several parts of Scotland the cheese is 
equal to any made in the finest districts of England, and in foreign 
markets takes precedence of English. This is a gratifying fact, and 
the Highland Society deserves much of the merit of this improve- 
ment. I was much pleased with the whole arrangements." 

IMPLEMENTS. 

As has been the case for some years, complaints were again 
made at Perth regarding the manner in which the implements were 
arranged. Mr Robert Patterson, Ofiers, one of the judges of im- 
plements, having had good opportunities of learning how the matter 
rests, writes on this head, — “ Some of the Scotch and all the Eng- 
lish makers that I met with expressed dissatisfaction at the present 
plan of arranging the implements, and at the want of covered 
sheds for their collections." 

^ The whole subject has already been so fully considered and 
discussed by a special committee of the Society in 1859, that, for 
our own part, we are much averse to again touch upon it. In 
regard to the last point adverted to by Mr Patterson, we can see 
no good grounds for refusing the implement-makers covered ac- 
commodation, if they choose to pay for it. Canvass-covered sheds 
would no doubt have the effect of giving the yard a more imposing 
and complete appearance, and, besides, add greatly to the comfort 
of exhibitors. 
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As to the arranging of the implements, the wants and wishes of 
visitors and of exhibitors certainly do not harmonise. We think 
we state the truth in saying that ninety-nine out of every hundred 
visitors, whether from our own country or from foreign parts, 

g reatly prefer the system adopted by the Society — of having 
arrows placed beside harrows, and ploughs beside ploughs, &c. 
It is quite distracting and unsatisfactory to hunt through general 
collections for the examination and comparison of implements. A 
great waste of time is the result. It is all very well for those who 
can afford to spend some days in the show-yard, to go with cata- 
logue in hand and make the most minute inspection. But it must 
be kept in mind that the vast majority of visitors have only a 
limited time to make the round of the show-yard. The most 
complete and indexed catalogue would not assi.st*them much. All 
wish to see what improvements are taking place in the manufac- 
ture of the various implements of the farm, and in no way can this 
be done so thoroughly or so quickly as by examining the imple- 
ments as they are arranged by the Society. 

No doubt it entails great inconvenience to the implement-makers 
having their articles distributed over the yard, classified in the 
different sections. Their complaints may be well enough founded. 
There is no compulsion, however, on the part of the Society, to 
make them enter their articles for competition. . Exhibitors, there- 
fore, may, if they choose, show implements only in their stands, and 
decline to undergo the disadvantages of the present system. So long, 
however, as the Society holds to its functions of awarding prizes 
for certain classes of implements, we do not see how they would 
be attending to the interests of the public but to follow the present 
system of classification. As Mr Patterson suggests, exhibitors 
must just show duplicates of the implements they enter for compe- 
tition, and let all their implements have the numbers of their stands 
affixed to them. 

Competitors have increased so largely within a recent period 
that the trying or testing of so many implements has become too 
laborious to have them, every class, done once a-year. Certain 
descriptions of implements are now omitted in particular years. 
This of itself encourages the stand system, which forms so attrac- 
tive a feature of the show-yard. The Directors of the Society might 
easily throw a heavy load off their shoulders by giving no premiums 
for implements at all. The show-yard might be in every way as 
well filled, but we think that the thousands who can only pay a 
flying visit to the grounds would not reap half so much instruction as 
they do at present, were the mode of classification materially altered. 

We are by no means sanguine that, although the implements 
were all placed at the Society’s shows as the makers wish, it would 
materially increase the number of entries. Such a display of . im- 
plements as were seen this year at Leeds we have really no wish 

TaANS. OOTOnEK a 
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to see on this side the Tweed, for the simple reason that our field 
is by far too limited. -A vast number of the implements at Leeds 
were almost exact copies of one another. It requires a far wider 
and more fertile field than Scotland affords to find customers to so 
many firms having large capitals employed in the manufacture of 
agricultural machinery. More than one of the English firms are at 
present manufacturing as many ploughs a-week as would furnish 
the whole Carse of Gowrie with mew ones. Implement-makers, 
when in sight of the Grampian range, must be moderate in their 
expectations of the number of implements they are likely to sell. 
Some large firms spend about L.1000 a-year in exhibiting imple- 
ments at the Koyal Agricultural Society's meetings. We can 
scarcely afford to hold out encouragement that such expenditure 
would be a profitable investment in the north. One representa- 
tive of a large firm in the south informed us, that for every ma- 
chine he makes for Scotland he makes a thousand for England. 
Yet he meets with suflScient encouragement in the way of^ sales, 
and more especially by obtaining prizes, which bring his imple- 
ments into notice, to be a constant attender at the Society's meet- 
ings, always competing for premiums when an opportunity is pre- 
sented. So long as the Society's yards are not overcrowded with 
articles, we think it advisable to classify them as far as possible as 
at present, and make the premium list as large as is consistent with 
having trials properly made. The "stand” mode is a sort of neces- 
sary evil incident to large and general collections. The testing and 
trying of implements, however, is the real besetting difficulty of 
societies, and to what extent they may have ultimately to escape 
from it, if the number of articles go on increasing, and have to adopt 
the mere bazaar style of exhibition, we are at a loss to guess. 

PLOUGHS. 

There were thirty-eight entries of Two-lmse Ploughs for General 
Pw^poses competing for the premium. The most of the celebrated 
Scotch makers were on the list. Page of Bedford, and Hornsby 
of Grantham, south of the Tweed, showed capital varieties of their 
high-class implements. The whole section exhibited good work- 
manship and finish. Besides these, Howard had specimens of his 
ploughs, with all his latest improvements, lying at his stand : 
seemingly content, however, with the laurels which he has for- 
merly won on the trial-field, he did not appear at Muirton. Out 
of this large number of ploughs ten were selected for trial. It has 
been the usual practice to make the judges take out the best-look- 
ing ploughs from the lot. This, however, is by no means a very 
satisfactory task, as it is almost impossible to Judge of the merits 
of a plough until it is seen at work. Some of our plough-makers 
are but small capitalists, and after having been at the expense of 
frequently coming long distances, it might be advisable to give all 
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a trial who desire it. This might be done at little more addi- 
tional trouble than under the present arrangements. Less land 
might be allowed to each plough at first, which would be perfectly 
sufficient to reduce the number so as to make them manageable. 
A few of those which were doing the best work might be then placed 
side by side, and their qualities more readily compared. 

The soil of the trial-field at Muirton was quite a contrast to that 
of either Edinburgh or Dumfries. It was in every way well 
adapted for bringing out those points of ploughing which are 
desirable where broadcast sowing of grain is followed. The soil 
consisted of a rich alluvial clay, strong and retentive, but, owing 
to the rains, rendered as pliable and easily turned over as it usually 
is in February. 

Hornsby’s plough, soon became the favourite among the on- 
lookers. That anything could be more regular and perfect than 
the cutting, and the crest which it made in the hay stubble, it was 
difficult to conceive. Allan's wheel-plough, however, was not far 
behind, and its lighter form, and more simple means of attaching 
the wheels, were altogether more in keeping with Scotch taste. 
Ponton’s swing-plough was well held, and made a good furrow. 

The size of the furrow in all was 6 inches in depth by 8 in 
breadth. In applying the dynamometer, Allan’s wheel showed an 
extreme lightness of draught, the average being slightly above 
cwt., while Hornsby’s indicated 3-^, and Ponton’s 3|. This re- 
sult, no doubt, had considerable influence in the decision arrived 
at by the Judges. Hornsby’s plough, also, did not work so 
satisfactorily on the broken land as on the hay-stubble. 

To us it appeared that Hornsby's seed-furrow was better packed 
than Allan’s, and the furrow-slice was, besides, a little larger. It 
would have been an interesting point to have ascertained in what 
way the increased traction required by Hornsby's was expended. 
In all probability it was in the packing, for it is difficult to see how 
it could be in the mere cutting and turning of the furrow. 

There were six entries for Deep-furrow or Trench Ploughs^ all 
substantial articles, requiring an immense power to work them. 
The Subsoil Ploughs, so-called, whether for two or more horses, 
have cast aside the plough form and assumed that of the grubber. 
This shape enables the subsoil to be stirred at much less expendi- 
ture of draught than by the heavy naked plough. 

The DouUe Mould-hoard Ploughs numbered eleven specimens, 
all highly finished. The gi'eat majority had the mould-board bare 
or awanting below — ^the prize implement was of this description. 
This form renders less draught necessary, but does not loosen the 
earth in the bottom of the furrow, nor bring it up. Page, Kirk- 
wood, and Ponton exhibited good ploughs, having the boards 
suited to clear out the bottom of the furrow, and not to bring it 
up so high and sharp on the top. These ploughs are much more 
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suitable than the others for earthing up potatoes. Indeed, when 
either Page or Ponton's ploughs become so much worn in the mould- 
boards as to make a furrow anything like the others, new ones 
would be necessary. We need not speculate as to the causes which 
have led to the prevailing forms, but we are much mistaken if 
there should not be a change before long in regard to this fashion. 

Of Ribbing Ploughs there was a good assortment ; and the greater 
attention that is now given to the culture of oats is rendering these 
ploughs more sought after. All the specimens were good. 

GEXJBBERS OE CULTIViLTOES. 

There were thirteen entries of Cultivators or Cn'ubh&rs. These 
did not show any marked improvement over the same class ex- 
hibited at other meetings of the Society. If we are not mistaken, 
it was at the Perth Show in 1852 that Tennant's grubber was first 
brought prominently into notice. It was thought that a happy 
riddance was effected in discarding two wheels, making one do as 
well as three, and rendering a grubber capable of being worked 
easily by two horses. The defects of Tennant’s grubber with one 
wheel in front are too well known to practical men to require 
mention here. But a cursory glance at this section at Perth shows 
that the Scotch makers are rather going back to the heavy style of 
cultivators, and in this description of implements there is really 
no occasion for such. Almost the whole lot were too heavy for 
two horses working them. If possible, grubbers should be made 
for two horses, and the tines or prongs should not be made over- 
heavy. Heavy tines require that the whole implement should be 
strengthened, and the weight is, as a necessaiy consequence, soon 
unduly increased. More horses are required to draw it through 
the land; and when a tine touches a land-fast stone or other 
obstraction, the additional horse-power is all thrown up on it, 
and, as might be expected, it yields to the strain. Those who 
have many boulders within reach of the plough sometimes go on 
strengthening the tines by adding more material, and likewise by 
stays. This requires more horse-power, but it is found difficult to 
make a tine sufficiently strong for the weight of four powerful 
horses, and a heavy-working implement is the result. 

There are two grubbers or cultivators which, we were sorry to 
see, were not on the show-ground — Colman's and Bentall’s. There 
are vast numbers of these implements manufactured, and it is rather 
striking that they were not exhibited. These perform a description 
of work that none of our own have any pretensions to. Neither was 
the trial-field at Muirton adapted to bring their particular merits 
into notice. Had the land been baked by drought in spring, then 
those implements would have shown their useful qualities in assist- 
ing to reduce the land to a fine mould The damp and clammy 
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state of the soil of the trial-field was not so well suited to exhibit 
the merits of grubbers. 

NOEWEGIAN HAEEOWS. 

There was a capital show of these useful implements, which bid 
fair to supersede the roller as a pulveriser. The functions of the 
two are quite different — ^the Norwegian harrow doing its work while 
the land is slightly moist or in a green state, while the roller pounds 
and grinds it down after it is somewhat hardened by drought. We 
need scarcely say that the one must do this more economically 
than the other. Last year, at Dumfries, one-half of the circular 
tines revolved on the axles, whereas this year the axles* are all 
square, which gives a greater cutting or pulverising power. 

THE FDLVEEISrNG LAED-EOIiLEES 

contained only one entry — that of Crosskiirs well-known and 
eflScient implement. It is now properly taken out from among 
the Norwegian harrows, whose mode of working is so different. 
But we do not see what grounds there are for making separate 
sections for the Pulverising and the Consolidating Land-Rollers. 
All rollers both pulverise and consolidate; and indeed we find 
Crosskill has the same form of implement entered among the 

CONSOLTOATING LAND-EOLLERS. 

This was a good section, having twelve entries, which were 
mostly distinguished by substantiality and cheapness. There were 
only two entries for 

IiAim-PEESSEES. 

Orosskill had a very well got-up sowing-machine, on the cup 
principle, attached to his workmanlike-finished implement. 

RIBBING S£A.OHnsrES. 

Kirkwood showed an excellent article. The points or shares 
were of considerable length, which will serve to give the mould- 
boards greater steadiness in working. The wheels, too, are firmly . 
fixed to the body of the machine. 

HARROWS. 

There was a good display of haiTOWs for heaug^ land, but for light 
land they were too heavy and closely set in the tines, which renders 
them unsuitable for working and preparing land for green crops. 

SWINGTREES. 

This section was well filled. Mr Gray showed a capital assort- 
ment of well-made articles at moderate rates. Both for common 
and equalising trees the competition was close among the ex- 
hibitors. 



88 


THE PERTH SHOW. 


SEED-SOWING MACHINES 

exliibited general excellence in the Broadcast section. Moyes, 
near Kirkcaldy, exhibited quite a curiosity in the way of broad- 
cast sowing-machines. It consisted of a box strapped over the 
shoulder, into which the grain is put. By driving a handle the 
grain is sent out in a shower, as in sowing by the hand. The 
grain was scattered over a breadth of thirty feet with great even- 
ness. This machine was one of the novelties of the Perth Meeting. 
In the Drill-sowing machirie, too, some of our Scotch makers have 
made considerable improvements on the usual form. Mr Sheyriff has- 
attached to his machines a good modification of the English fore- 
steerage, which allows it to turn on a small space. He has also made 
his levers or coulters movable, andin drilling the outside wheel can be 
driven back in the same track. It is also said by its maker to sow 
beans quite as well as grain, by changing the pinions. The Scotch 
machine with its pinions Is no doubt better adapted for sowing 
hilly land, as it requires a great deal of adjusting to sow the same 
quantity of seed up and down hill with the cup-barrels. Garrett 
of Saxmundliara showed one of his celebrated drills : considerable 
improvements have been made on it within a few years. On level 
land these machines do their work with great accuracy, and the 
braird comes up as if the rows had been lined off with a square. 
Garrett s machine might be made somewhat lighter without impair- 
ing its strength; other English makers are now keeping this in view, 
and are turning out a more tidy, and, to all appearance, as useful 
an implement. Of sowing-machines for Grass Seeds there were 
only four entries ; and perhaps for horse-power the section should 
embrace machines for sowing both corn and grass seeds. By a 
little additional workmanship the two operations can be as well done 
by one machine as by two. Mr Patterson of Offers suggests that, for 
grass-seed sowing-machines, a separate section should be made for 
machines to be worked by a man, as there are a great many small 
farms where such an implement is much needed. Sowing- 
machines for Turnips were not so good a collection. In many of 
them some of the most important parts were slightly got up, and 
did not seem improvements on those at former shows. 

MACHINES FOE PULVERISING GUANO. 

There were seven entries in this section, and most of them 
were well finished. The lighter forms prevailed, Mr Halkerston^s 
(Freuchie) machine had a heavy lever pressing against the plate 
upon which the teethed drum works. This will no doubt ease all 
parts of the machine when any pieces .of stone find their way into 
the hopper along with the lumps of guano. 

MACHtNES FOE DISTRIBUTING GUANO 

ejdubit marked improvement. Thongli.not in competition, Qarr 
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rett showed his largely-used machine, which was eagerly scanned 
by the visitors. It is only a pity that the various machines on 
the ground were not subjected to a thorough trial. A cheap guano- 
distributor would have an immense sale among agriculturists, who 
are in the expectation that this desideratum will make its appear- 
ance before long. 

HORSE-HOBS. 

There were five entries for horse-hoes for grain crops, which did 
not show any marked improvement oyer those at former exhibi- 
tions of the Society. Garrett exhibited his machine with its latest 
additions in the way of improvements.* For soils of some strength 
and consistence no better machine has yet been brought out. Mr 
Garrett might take the hint that, as his machine is seldom or never 
used for turnips in Scotland, a somewhat lighter and cheaper imple- 
ment would suit us better. There were fourteen entries of Horse- 
hoes for green crops. They were a capital lot, and the Judges 
must have had no little difiSculty in making the awards. 

MACHINES FOR SING-UNG TURNIPS. 

There was only one entry in this section, — ^the well-made and 
finished machine of Messrs McGregor and Lewis. Invention can 
scarcely go further in this operation. Indeed, this or any other 
horse-machine does not profess to single turnips, but only to give 
them a rough thinning. The same end can be attained by sowing 
on the dibbling or drop principle, which at the same time effects 
a great saving of seed. 

FANNERS. 

There were nine entries of Fanners for winnowing and cleaning 
grain, Mr Melvin, Bennington, one of the Judges in this depart- 
ment, remarks on the section : There was nothing new which 
surpassed the old forms. Those of Mr Baker, Wisbech, were 
painted as if for a drawing-room, yet seemingly strong and well 
made. They were much too wide for one person driving them 
easily, and obtaining sufficient wind to separate the light corn. 
The cleaned grain also being brought out on the floor, this form 
is not so useful in barns. Todd and Pringle exhibited a machine 
in which an attempt was made to cause the grain to pass 
over a long space of screen; but it was so hard to drive, that 
until they are lightened in this respect they cannot be accounted 
as fit for hand use. Messrs Smith’s (of Glasgow) machine, after 
greater experience in barn-work, may become useful. Mr Spence's 
(Burntisland) machine made tolerable work, and promises well. 
Eichardson of Carlisle was the successful competitor.” 

These remarks of Mr Melvin so far support the view we took 
of the Fanners at this Show ; we think it is altogether a mistake 
to give so much encouragement to such heavy-to-driv.e and expen- 
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sive machines as were exhibited. The fundamental error is in 
supposing that the cleaning of grain is best accomplished by a 
complicated set of riddles. Thorough fanning and riddling are 
two operations which cannot be both well done by one machine. 
The riddles destroy the strength of the wind, which should be made 
to strike the grain freely just when it falls from the hopper-roller, 
and before it attains any velocity in its descent. Todd’s screen is 
a very feasible-looking invention, but we would not like to have it 
at all times attached to winnowing-machines. Mr Pringle exhibited 
at his stand one of Boby’s patent corn-screens, which for certain 
purposes is most valuable. 

WEIGHING-MACHINES. , 

Mr Melvin says, “ In this section there was little to remark. 
Those for carts were a good lot Smiths’ (of Glasgow) showed 
several improvements, more especially in the one made of cast- 
iron for the lever and weight. This affords thorough protection to 
index weight, and renders it less easily put out of order.” 

It struck us that for farm purposes it would be much better to 
have neat steelyards for weighing grain than the forms exhibited, 
which are anything but suitable for weighing both grain and other 
substances. 

STEAW-CUTTEES. 

Mr Melvin writes, “ For hand - power Messrs Eichmond & 
Chandler stood second to Picksley, Sims, & Co., whose machine, 
costing L.5, 12s. 6d., made excellent work, being easily driven and 
adjusted. For power the machines have reached a high style 
of perfection in their construction, one machine-maker rivalling 
another in minute and accurate adjustments of certain parts, thus 
contriving to take a step in advance of a successful opponent of 
former years.” 

TUENm-ClJTTEES. 

Bentall has revived Phillips’s horizontal turnip-cutter, which can 
be made suitable for sheep or cattle. Phillips’s pleased very well so 
long as it kept in order, but, being slimly made, did not last long. 
Bentall has made quite a new and substantial implement of it, and 
by having the driving gearing on the top instead of the bottom of 
the upright shaft, it is not liable to clog and get out of order. 

PULPEES. 

^ Mr Melvin says, The quality of the pulp produced by Picksley, 
Sims, and Go. was far superior to Bentall’s, evidently showing 
that the latter had been resting secure, and trusting to the name 
his machines have hitherto had, while others have been advancing. 
Both machines were well constructed, and while different opinions 
may^ exist as to the lasting of each in actual work, still it is by the 
quality of the work which a machine makes that its value must 
be at first ascertained. No trial possible at a show-yard is sufficient 
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to test the powers of endurance; the machine making the best 
work must therefore generally win. A protest was lodged by 
Bentali against the decision of the Judge in this section.” 

GRAIN" AND CAKE BRUISERS. 

In Linseed and Oilcake Bruisers the competition was close, a 
few minute alterations on machines of former years,” Mr Melvin 
remarks, reversing former awards.” 

STEAMING APPARATUS FOR POOD. 

This section still shows marked progress in workmanship and 
cheapening of these useful additions to the modern farmstead. 

CHURNS. 

This section was well filled with highly-finished articles. Mr 
Melvin remarks, Tinkler's were not only of excellent workman- 
ship, but the principle of their construction places them ahead of 
all others exhibited. We missed any specimens of the churns 
which are usually employed when the whole milk is churned, 
most of those exhibited being principally for cream.'* 

CHEESE -PRESSES, 

says Mr Melvin, "were a meagre display as compared with those 
exhibited at Dumfries,” 

ONE-HORSE CARTS. 

There were eleven entries, and, as again writes Mr Melvin, 
"mostly all approached closely in their respective merits, yet 
of them united all the requirements which a complete one- 
horse cart should possess. Some had imperfect locks, in others 
the body was much too small, while the frames of a few were not 
well proportioned and supported. In others the shafts were 
weakened with bolts running through them, without having the 
wood strengthened with iron at the points where most exposed to 
strains. The wheels were generally very good. Crosskiirs Harvest 
Carts were made of capital material, well put together, and the 
wheels excellent, but the principle of the carrying part was 
quite erroneous. In all carts intended for supporting and carry- 
ing a high body of bulky material, perfect solidity and rigidity of 
the frame are essentially necessary. To secure safety, every arrange- 
ment of the framing which may produce a spring or give elasticity 
to the load ought to be avoided. In both Crosskill’s carts the 
amount of leverage which several parts of the framing give is very 
great. This renders it unsafe to ci'oss furrows on uneven or hilly 
ground, while on the road it must tell on the draught One well- 
made low-set cart was so covered with sharp iron bolt-heads, that 
should, the man in charge have fallen, it was impossible he could 
save himself from being thrown on them. ” 
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STACK PrtLAES. 

Good assortment in this section. Some of the caps might he 
small enough, and, with cheap material, this part should be made in 
general far more ample than it usually is. The turn-stack pillar 
was the novelty in this section. It seemed light enough for effect- 
ing what is, in some cases, a desirable object 

FIELD-GATES. 

There was an excellent display in the section of strong, well- 
made, and cheap articles. Young & Co.*s (of Edinburgh) were de- 
servedly much admired, as well as their iron hurdles. 

. PIPE A3SrD TILE MACHINES. . 

There were only two competitors in this section, and Pinlayson 
and Page both exhibited very excellent machines. The one 
was for hand and the other for power; but the terms of the 
premium, being for “hand or power,” left the Judges in not a 
little perplexity which should have the preference. In future 
there should either be two sections — one for hand and one for 
power, or only one for hamd and power. 

TILES AND PIPES POE DEAINAGE AND SEWEEAGE. 

These were exhibited in great variety, and many were struck 
with the new modes of socketing and joining. Christie & Son^s 
tiles and pipes for field-drainage were beautiful specimens, showing 
a high degree of perfection arrived at in this art. 

GAS APPAEATUS 

for country and farmhouses has also made considerable advances, 
SO far as cheapening is concerned. Messrs Porter, Lincoln, show 
a very well-got-up gas-making' apparatus under L.50, which now 
places tliis luxury within the reach of many. 

EXTRA IMPLEMENTS AND MACHINES. 

Among these implements the first on the list is the horse-rake, 
which reminds us that there was a very poor show of these at 
Perth compared with Dumfries. Was the want of prizes in this 
instance the cause of reducing their numbers ? Those who were 
on the outlook for the best rake had a good deal to do to find 
them, as they lay scattered over the western part of the yard. 
Watson’s rake, which is fitted up for the driver to be seated above 
the frame, was the only new form. It might be so far an improve- 
ment on level land, but would not suit well for hilly farms. 

EEAPEES. 

Invention is still busy in lightening, simplifying, and strength- 
ening the more important parts of these recent auxiliaries to the 
harvesting of the crops. For no other machines is the public so 
much on the tiptoe of expectation that . further improvements 
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will be effected before long. Many are yet afraid to Invest lest 
they should miss the “ latest improvements.” If we cannot chronicle 
anything particularly new in their construction, the general excel- 
lence in the workmanship is much improved. Gardner & Lindsay 
showed their somewhat highly-finished reaper, which, however, is not 
so well adapted in some of its parts to wear well. Kemp & Co. 
showed a strong and substantial article, to all appearance with con- 
siderable endurance in its structure. There was neither polish 
upon it, nor roughness in the execution of its details. Jack, of May- 
bole, also exhibited a lighter but apparently well-got-up machine. 
Outhbert’s, by Mr Meas, seemed to be a combination of strength 
and lightness that none of the others seemed to approach. Wood^s 
reaper, by Cranston, attempts, for a hand-sheafing machine, to do 
a great deal too much. The sheaf is partly turned round, and put 
out of the way for the horse returning, without the corn being 
lifted. This may be done pi’etty well in the case of short and light 
crops, but not where they are long and thick. Mackay, from 
Freuchie, Fife, showed an ingenious self-acting tiltin^-board. This 
may ultimately do well enough, but a higher class of workmanship 
is required. Gillespie, of Kingsbarns, showed a light web deliver- 
ing-machipe that is worthy of being wrought out. Last of all, 
Watson, of Errol, showed Bell’s celebrated reaper with latest im- 
provements. The weight of the machine is now reduced to 14 cwt. 

TAe?*e heing no 'prizes for steam-engines and thrashing-machines 
this year, they created less interest. The merits of the rubbing 
drum are now better known as to the localities where it is most 
applicable. While the demand for the English drum has somewhat 
slackened in Scotland, it carries all before it in the south. Among 
the general articles exhibited, was Gorrie’s (of Perth) corn-meter, 
which might form a useful article either in the stable of the proprie- 
tor or the tenant. His ratchet roller, for straining wine, showed 
that this is an old invention ; and his potatoe riddle seems to be worth 
the additional money he puts upon it Lincoln’s suckling machine 
for calves or lambs seemed to answer the end well for kids and 
pigs, and afforded some amusement to the visitors. McCormick’s 
right and left hand plough, odd and clumsy to appearance, is 
perhaps as light and as. easily managed as the turn-wrest Mar- 
tin’s turnip-lifter, which cuts the roots of swedes, and leaves them 
quite loose and easy to lift, may make its way. The price is mo- 
derate (L.2, 5s.), but might still be lessened. The North British 
Eubber Company, Oastlemills, Edinburgh, gave specimens of the 
many uses to which they apply this material for belting, pipes, and 
other Mrposes. The collection was a most interesting one. In 
Sheep-nipping Apparatus^ Rawdin, Carruthers, & Bigg exhibited 
theirs, and detailed the qualities of their dip. Smith Brothers & Co. 
had a great variety of machines. Bradford’s washing, wringing, 
and mangling machines elicited general approbation. Howard 
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had good specimens of the articles he sends out in such numbers — 
ploughs, harrows, and horse-rakes. His steam-cultivating apparatus 
was exhibited at work in a field n^ar the show-ground. The land, 
however, was not in so fit a state as was desirable for showing the 
powers of the implement most favourably. . Middleton, Morton, 
had a great variety of wirework for fencing and other purposes. 
Among Pringle^s collection, M^Nab’s tree-transplanting machine 
attracted great attention, as the specimen it had under its ropes and 
pulleys showed its capabilities. Eichmond & Chandler ; Eobson, 
Glasgow ; Williamson Brothers ; Picksley, Sons, & Co., Kendal ; 
Young, Edinburgh, had such a display in their several stands as 
added greatly to the interest of the exhibition, and amply main- 
tained their reputation as implement-makers. When the imple- 
ments are in stands, anything but the most cursory notice of them 
can be given. The fullest descriptive catalogue could afford little 
assistance. The Society consider that they place all the exhibitors 
on the same level in not giving any descriptive notices of imple- 
ments, and that the name, object, and price of the implements, with 
the maker and inventor’s names, are all that should be given. In- 
deed it is not the function of the Society to recommend any machine 
by admitting commendatory statements, which, as is well known, 
would be apt to be often unduly indulged in. Exhibitors, in fact, 
would be very ready to compete with each other in trying who 
could write the most laudatory descriptions. 

The word "improved” is kept out of the catalogue, as an improve- 
ment is only to be ascertained after it is fairly tested. The Judges 
award premiums and commendations, and the Society afterwards 
does its part in giving these publicity. If an opposite system would 
be more popular with exhibitors, the interests of the public are con- 
sidered to be be*st consulted by the mere simple catalogue, for the 
reasons already stated. 

If the Society does right in excluding condimental foods and 
artificial manures, the exhibition of plants, seeds, and roots by our 
nurseiymen and seedsmen would help greatly to garnish the show- 
yard, in forming a pleasing link between the live animals and the 
dead masses of the machines. 

We have to thank all with whom we came in contact for the 
obliging manner in which they so readily gave information. In 
future the reports of the Judges should be drawn upon as largely as 
possible. One individual cannot be expected to go over the whole 
bhow^ so minutely as those who have had special sections to examine. 
Viewing as we do the difficulty of giving a cursory report of the 
Show in the time we can allot to it, we the more readily can ap- 
preciate the inconvenience which the members of the press experl- 
enced in being excluded from the implement department on Monday 

j while the Judges were awarding the premiums. With 

all deference, we think the present rule ought to be rescinded. 
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AWARD OF PREMIUMS. 

Class I.-«-CATTLE. 

SHORT-HORN. 

Judgp — ^William Carr, Stacldaouse, Settle, Yorksliire ; John Collier, 
ranlatliy, Carnoustie; Thomas Hunt, Thomington, Coldstream. At- 
tmdmg Member — ^Robert Hector, Montrose. 

Sbcstion 

1. Best Bull calved before 1st January 1859 — L.20 to A. Cruickshank, 

Sittyton, Aberdeen. Second — ^L.10 to Silvester Campbell, Kinnellar, 
Blackburn, Aberdeen. Third — ^The bronze medal to G. H. Binning 
Home, of Argaty, Doune. The silver medal to Mark S. Stewpt, of 
Southwick, Dumfries, as the Breeder of the Best BulL Highly com- 
mended — ^Mexander Reid, Oruivie, Cupar. Commended — ^The Earl 
of Airlie, Cortachy Castle, Elirriemuir. 

2. Best Bull calved after 1st January 1859— L.20 to James Anderson, Corn- 

town, Bridge of Allan. Second — L.10 to the Duke of Montrose, 
Buchanan, Drymen. Third — ^The bronze medal to William Marr, 
Upper Mill, Tarves. Highly commended — James Hozier, Mauldslie 
Castle, Carluke. Commended — Thomas Stobie, BahieathiU, Kinross. 

3. Best Bull calved after 1st January 1860— L.10 to Arthur James Balfour, 

of Whittingham, Prestonkirk. Second — L.5 to William Stirling, of 
Keir, M.P., Dunblane. Third — The bronze medal to W. S. Turnbull, 
Huntingtower, Perth. Highly commended — G. H. Binning Home of 
Argaty, Doune. Commended — ^Robert Arkley of Ethiebeaton, Dundee. 

4. Best Cow of any age — L.15 to Richard Booth, Warlaby, Northallerton. 

Second — L.8 to Richard Booth, Warlaby, Northallerton. Third— The 
bronze medal to Da\id Ainslie of Costerton, Blackshiels. Highly 
commended — Viscount StrathaUan, StrathaUan Castle, Auchterarder. 
Commended — John Gardiner, EinkeU, Auchterarder. 

5. Best Heifer calved after 1st January 1859 — ^L.10 to Richard Booth, War- 

laby, Northallerton. Second — ^L.5 to A. and A. Mitchell, Alloa. Third 
— The bronze medal to James Douglas, Athelstaneford, Drem. Highly 
commended — George Shepherd, Shethin, Tarves. Commended — 
A. J. Balfour of Whittingham, Prestonkirk. 

6. Best Heifer calved after 1st January 1860 — L.8 to James Douglas, Athel- 

staneford, Drem. Second — L.4 to James Douglas, Athelstaneford, 
Drem. Tliird — The bronze medal to James Douglas, Athelstaneford, 
Drem. Highly commended — ^The Earl of Airlie, Cortachy Castle, 
Kirriemuir. Commended — ^Viscount Strathallan, StrathaUan Castle, 
Auchterarder. 

EXTRA SHORT-HORN. 

The medium gold medal was awarded to James Douglas, Athelstaneford, 
Drem, for a Cow, m,nner of the first premium at Perth in 1852 ; and 
to James Douglas, Athelstaneford, Drem, for a Cow, vjinner of the first 
premium at Dumfries in 1860. 

POLLED. 

JWgres— Arthur Glennie, Femieflat, Bervie; Walter M'Culloch of Ard- 
wall. Gatehouse ; Hugh Watson, Perth. Attending AfemSe?*— Admiral 
Bethunb of Balfour, C.B., Markinch. 

7. Best Bun calved before 1st January 1859— L.20 to Thomas Lyell, Shiel- 

hin, Kirriemuir. Second — ^L.10 to Alexander Paterson, Mulben, KeitL 
Third — ^Tlie bronze medal to James Graham, Meikle Culloch, Dal- 
beattie. The silver medal to Thomas Lyell, Shielhill, Bdmemuir, as 
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the Breeder of the best Bull. Highly commended — ^Robert Walker, 
Portlethen, Aberdeen. Commended — ^The Trustees of the late R. 
Scott, BalwyUo, Brechin. 

8. Best Bull calved after 1st January 1B59 — ^L,20 to Thomas Lyell, Shielhill, 

Kirriemuir. Second — ^L.10 to James Leslie, Thom, Blairgowrie. Third 
— ^The bronze medal to the Trustees of the late Robert Scott, BalwyUo, 
Brechin. Highly commended — Robert Walker, Portlethen, Aberdeen. 
Commended — ^Thonms Pei^uson, Kinnochtry, Goupar-Angus. 

9. Best Bull calved after 1st January 1860 — ^L.10 to Robert Walker, Mont- 

bletton, Banff. Second — ^L.5 to the Trustees of the late Robert Scott, 
BalwyUo, Brechin. Third — ^The bronze medal to John CoUie, Ardgay, 
Forr^. Highly commended — ^The Earl of Southesk, Kinnaird Castle, 
Brec hin. Commended — James Leslie, Thorn, Blairgowrie. 

10. Best Cow of any age — ^L.15 to John CoUie, Ardgay, Forres. Second — 

L.8 to Robert Walker, Montbletton, Banff. Thicd — ^The bronze medal 
to the Earl of Southesk, Kinnaird Castle, Brechin. Highly com- 
mended — Robert Walker, Montbletton, Banff. Commended — The 
Earl of Southesk, Kinnaird Castle, Brechin. 

11. Best Heifer calved after 1st January 1859 — ^L.10 to the Trustees of the 

late Robert Scott, BalwyUo, Brechin. Second — L.5 to the Trustees of 
the late Robert Scott, BalwyUo, Brechin. Third — ^The bronze medal 
to the Trustees of the late Robert Scott, BalwyUo, Brechin. Highly 
commended — ^The Earl of Southesk, Kunnaird Castle, Brechin. Com- 
mended—^ames Hay Erskine Wemyss, M.P., Weniyss Castle, Kirk- 
caldy. 

12. Best Angus Heifer, calved after 1st January 1860 — ^L.8 to the Earl of 

Southesk, Kinnaird Castle, Brechin. Second — ^L.4 to James Leslie, 
Thorn, BlairgowTie. Third — ^The bronze medal to John CoUie, Ard- 
gay, Forres. Highty commended — James Leslie, Thom, Blairgowrie. 
Commended — ^The Earl of Southesk, Kinnaird Castle, Brechin. 

12. Best GaUoway Heifer calved after 1st January 1860 — L.8 to James 

Graham, Meikie CuUoch, Dalbeattie. Second — ^L.4 to Thomas Biggar, 
Kin^s Grange, Haugh of Urr. Third — ^The bronze medal to James 
Graham, Meikie CuUoch, Dalbeattie. Highly commended — James 
Graham, Meikie CuUoch, Dalbeattie. 

EXTRA. POtiLED. 

The medium gold medal was awarded to John Collie, Ardgay, Forres, for a 
PoUed Cow, winner of the first premium at Edinburg in 1859 ; and to 
James Graham, Meilsle CuUoch, Dalbeattie, for a PoUed GaUow^ay Cow, 
winner of the first premium at Dunr^ries in 1860. Highly commended — 
a PoUed Aberdeen and Angus Bfeifer, belonging to Robert Walker, 
Portlethen, Aberdeen. 

AYRSHIRE* 

Judges — ^Ivie Campbell, Dalgig, New Cumnock ; Robert Guthrie, Cross- 
Durn, Troon; John Macadam, Blairover, Drymen. Attending Member 
— James Macalpdne Leny of Dalswinton, Dumfries. 

13. Best BuU calved before 1st January 1859 — ^L.20 to Robert M‘Kean, Liim- 

loch, Bi^opbriggs. Second— L,10 to the Duke of Athole, K.T., Diin- 
keld. Third — ^The bronze medal — Ao competition. The silver medal 
to James Frew, BalmaUoch, EUsyth, as the Breeder of the best Bull' 

14. Best BuU calved after 1st January 1859 — ^L.10 to John Stewart, Burnside 

Cottage, Stmthaven. Second — ^L.5 to David M'Gibbon, Redhouse, 
Bathgate, Linlithgowshire. Third — ^The bronze medal to John Mar- 
shaU, Airbles, Motherwell Highly commended— James WUliamson, 
Stonefield, Blantyre. Commended — John Stewart, Burnside Cottage, 
Strathaven. 
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15. Best Cow in Milk of any age — ^L.10 to tlie Earl of Stratboaore, Glaminis 

Castle, Forfarshire. Second — ^L.5 to Janies Frew, Balmalloch, Kilsyth. 
Third— The hronze medal to John Marshall, Airbles, Motherwell. 
Highly conunended — ^The Earl of Stratlnnore, Glamniis Castle. Com- 
mended — ^The Duke of Athole, K.T., Dunkeld. 

16. Best Cow in Calf of any age — L.10 to John Wilson, Crosshouse, EosHn. 

Second — ^L.5 to Gabriel Dunlop, Corseliill, Stewarton. Third — ^The 
bronze medal to John Stewart, Burnside Cottage, Strathaven. Highly 
commended — Gabriel Dunlop, Corseliill, Stewarton. Commended — 
Gabriel Dunlop, Corsehill, Stewarton. 

17. Best Heifer calved after 1st January 1859 — ^L.8 to the Earl of Strath- 

more, Glammis Castle, Forfarshire. Second — ^L.4 to James Frew, Bal- 
malloch, Kilsyth. Third — The bronze medal to John Stewart, 
Burnside Cottage, Strathaven. Highly commended — James William- 
son, Stonefield, Blantyre. Commended — Gabriel Dunlop, Corsehill, 
Stewarton. 

18. Best Heifer calved after 1st January 1860 — ^L.6 to John Stewart, Burn- 

side Cottage, Strathaven. Second — ^L.3 to John Stewart, Burnside 
Cottage, Strathaven. Third — ^The bronze medal to Gabriel Dunlop, 
Corsehill, Stewarton. 


EXTRA. AVRSHIRB. 

The medium gold medal was awarded to each of the following : — ^The Duke 
of Athole,^ K.T., Dunkeld, for a Cow, winner of the first premium at 
Glasgow in 1857 ; and to the Duke of Athole, KT., Dunkeld, for a 
Cow, winner of the first premium at Edinburgh in 1859. 

HIGHLAND. 

J udges — J. S. Menzies of Chesthill, Aberfeldy ; Donald Sinclair, Auchin- 
veir, Oban; Donald Stewart, Cornish, Tjmdriun. Attmiding Member 
— ^Robert P. Newton, Kerse, Falkiik. 

19. Best Bull calved before 1st January 1858 — ^L.20 to the Marquess of 

Breadalbane, K.T., Taymouth Castle, Aberfeldy. Second — L.10 to 
. Neil Mackellar, Kilmartin, Lochgilphead. Third — ^The bronze medal 
to Allan PoUok of Bonachan, Tarbert., The silver medal to the 
Marquess of Breadalbane, as the Breeder of the best Bull. Highly 
commended — John Robertson, Glenlyon House, Fortingal. Com- 
mended — ^The Right Hon. Duncan M'l^Teill of Colonsay, Lord Justice- 
General 

20. Best Bull calved after 1st January 1858 — ^L.10 to Richard D. Campbell 

of Jura, Jura. Second — ^L.5 to John MacLaren, Monzie, Blair-Atnole. 
Third — ^The bronze medal to the Duke of Hamilton and Brandon, Arran. 

21. Best Bull calved after 1st January 1859 — ^L.8 to the Marquess of Bread- 

albane, Taymouth Castle, Aberfeldy. Second — L.4 to Richard D. 
Campbell of Jura, Jura. Third — ^The bronze medal to Allan Pollok. 
of Ronachan, Tarbert. 

22. Best Cow of any age — ^L.10 to Donald McLaren, Corrychrone, Callander. 

Second — ^L.5 to Allan Pollok of Ronachan, Tarbert. Third — ^The 
bronze medal to the Marquess of Breadalbane, Taymouth Castle, 
Aberfeldy. Higlily commended— The Marquess of Breadalbane. Com- 
mended — ^The Marquess of Breadalbane. 

23. Best Heifer calved mter 1st January 1858 — L.8 to Allan Pollok 

of Ronachan, Tarbert. Second — ^L.4 to Richard D. Campbell of 
Jura, Jura. Third — ^The bronze medal to the Marquess of Bread- 
albane, Taymouth Castle, Aberfeldy. Highly commended — The 
Marquess of Breadalbane. Commended— Allan Pollok of Ronachan, 
Tarbert. 
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24. Best Heifer calved after 1st January 1859 — ^L.6 to the Marquess of Bread- 
albane, Taymouth Castle, Aberfeldy. Second — ^L.3 to Donald McLaren, 
•Corrychrone, Callander. Third — ^The bronze medal to the Marquess of 
Breadalbane, Taymouth Castle, Aberfeldy. Highly commended — 
Bichard D. Campbell of Jura. Commended— Allan PoUok of Bon- 
achan, Tarbert. 


EXTRA HIGHLAND. 

The medium gold medal was awarded to the Duke of Hamilton and Brandon, 
Brodick Castle, Arran, for a Cow, wirmer of first ^emium at Dumfries 
in 1860. Commended — ^Cow belonging to Neil M^KeUar, Eflmartin, 
Lochgilphead. 


PAT STOCK. 

Judges — John Collier, Pantlathy, Carnoustie; Hugh Watson, Perth; 
William Buxton, Famell, Brechin. Attending Jfe»z 6 e 7 ^BoBERT 
Hector, Montrose. 

25. Best Ox of any Pure or Cross Breed calved after 1 st January 1858 — ^The 

medium gold medal to A and A Mitchell, Alloa. Second — ^The silver 
medal. — fifo Entry, 

26. Best Ox of any Pure or Cross Breed calved after 1 st January 1859 — ^The 

medium gold medal to George Syme, Couston, Aberdour. Second — 
TTie silver medal to George Syme, Couston, Aberdour. Third — ^The 
Bronze Medal to A W. Bussell of Kenly Green, St Andrews. Highly 
commended — ^George Brown, Baigarvie, Cupar-Fife. Commended — 
Wm. Peterkin, Woodside, Cullen. 

27. Best Ox of any iWe or Cross Breed calved after 1 st January 1860 — ^The 

medium gold medal. No Competition. Second — ^The silver medal 
— No Entry. ^ 

28. Best Highland Ox calved after 1 st January 1857 — ^The medium gold 

medal to the Marquess of Breadalbane, Taymouth Castle, Aberfeldy. 
Second — ^The silver medal to the Mamuess of Breadalbane. Third — 
The bronze medal to the Marquess of Breadalbane. 

29. Best Highland Ox calved after 1 st January 1858 — ^The medium gold 

medal to John Dickson, Saughton Mains, Edinburgh. Second— ^e 
silver medal to the Marquess of Breadalbane. Third — ^The bronze 
medal to the Marquess of Breadalbane. 

30. Best Cross Heifer calved after 1 st Janua^ 1859 — ^The medium gold medal 

to George Brown, Baigarvie, Cupar-Fife. Second — ^The silver medal 
to Henry A. Bannie, Mill of Boyndie, Banff. 

31. Best Cross Heifer calved after 1 st January 1860 — ^The medium gold medal 

to James Robertson, Denbrae, Cupar-Fife. Second — ^The ^ver medal 
to Henry A Bannie, Mill of Boyndie, Banff. Third— The bronze 
medal— IVb Entry. 


EXTRA cattle. 

Highly Commended — Cross Ox, belonging to A W. Bussell of Kenly Green, 
St Andrews. Athole Cow, belonging to Sir John P. Orde, Bart., of 
Eilmory, Lochgilphead. Three Brittany Cows, beloi^ing to John Pren- 
tice, Tollcross, Edinhnrgh. Commended — Cross Ox, belonging to A. 
W. Russell, of Kenly Green, St Andrews. Athole Cow, belonging 
to Sir John P. Orde, Sort, of Kilmory, Lochgilphead. , Ademey Bull 
Cal^ belonging to David Lumsden, Pitcaimffeld, Perth. Ademey 
Bu^ helonmg to J. Anstruther Thomson of Charleton, Colinsbnrgh. 
i- Brittany Bull, belonging to John Prentice, Tollcross, Edinburgh. Two 
Brittany Cows, belonging to John Prentice, Tollcross^ Edinburgh. 
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Class H.— -HOESES 

POE AGEIOULTUEAL PUBPOSES. 

Judges — Stallions ; Egbert Clark, Thankerton House, Biggar ; Andrew 
Benwiok, Gairbraid, Maryliill, Glasgow; James Wilkin, ^nwald-downs, 
Dumfries. Attendmg M&mh&r — Sir Thomas Gladstone of Fasque, 
Bart., Laurencekirk. 

Judges — Mares: Peter Drew, Carmyle, Tollcross, Glasgow; Dugald 
Napier, Glasgow; John Young, Wester Fullwood, Paisley. AUeifidmg 
Memh€r---'DA,YiD EDbnderson of Gattaway, Newburgh.. 

Section 

1. Best Stallion foaled before 1st January 1858 — ^L.30 to William Kerr, 

Lochend, Kill)imie. Second — ^L.15 to John Barr, Barangry, Bishopton, 
Glasgow. Third — ^The bronze medal to Eobert Sorley, Thornhill, 
Kincardine. The silver medal to Mr Fleming, Auchinbothie^ Kil- 
malcolm, as the Breeder of the best Stallion. Highly commended — 
Andrew Logan, Crossfiatt, Kilbarchan. Commended — Alex. Gardner, 
Linclive, Paisley. 

2. Best Entire Colt foaled after 1st January 1858* — L.20 to John Barr, 

Barangry, Bishopton. Second — L.10 to Peter Crawford, Dumgoyack, 
Strathblane. Tmrd — ^The bronze medal to Daniel Crawford, Bambeath, 
Kilbarchan. Highly commended — Alex. S^ Fawells, Keith-HalL 
Commended — William Muir, Hardington Mains, Wiston. 

3. Best Entire Colt foaled after 1st January 1859 — L.15 to David Logan, 

Netherton,. Kenfrew. Second — ^L.8 to James M. Eussell, Coalston 
Mains, Haddington. Third — The bronze medal to Matthew Kerr, 
Gree, Beith. 

4. Best Entire Colt foaled after 1st January 1860 — ^L.10 to Samuel Clark, 

Manswrae, Kolbarehan. Second — ^L.5 to James Scott, Kirkton, Een- 
frew. Third — ^The bronze medal to William Kerr, Wester Causeway- 
end, !Midcalder. 

5. Best Mare ^with foal at foot) foaled before 1st January 1858 — ^L.20 to 

Alexander Naismith, Windlestrawlee, Edinburgh. Second — ^L.10 to 
Eobert Murdoch, Hallside, Cambuslang. Third — ^The bronze medal to 
John Watson, 21 Bath Street, Glasgow. Highly commended — Wm. 
Stirling of Keir, M.P., Dunblane. Commended— ^ohn Kerr, Morton, 
Midcalder. 

-6. Best Mare (in foal), * foaled before 1st January 1858 — ^L,15 to William 
Park, Balquhanran, Dalmuir, East Kilpatrick. Second — ^L.8 to David 
Eoberton, Eyewraes, Kilbarchan {forfeited)* Third — ^Ihe . bronze 

medal to David Logan, Netherton, Eenfrew. Highly comm^ded — 
James Gray, Blawartliill, Partick. Commended-^ames M^Aitney, 
Muokhart, Perth. 

7. Best FiUy foaled after 1st January 1858 — ^L.10 to William Park, Balqu- 

hanran, Dalmuir, East Elilpalrick. Second — ^L.5 to David Eiddm, 
KUbowie, Duntocher. Third — The bronze medal to John Kerr, Morton, 
Midcalder. Highly commended — Sir Thomas Moncrieffe of Moncrieffe, 
Bart,, Perth. Commended — George Stenhouse, West Pilton, Blac kb a ll . 

8. Best Filly, foaled after 1st January 1859 — ^L.8 to A B. Yuille of Darleith, ^ 

Cardross. Second — ^L.4 to Eobert Findlay, Easterlull, Glasgow. Third ' 
— The bronze medal to John Barr, Barangry, Bishopton, Glasgow. 
Highly commended — Eobert Findlay, Easterhill, Gla^ow. Com- 
mended-— John Kerr, Morton, Midcalder. 

9. * Best FiUy foaled after 1st January 1860 — L.6 to James M^Aitoey, 

Muckhart (^nder protesC). Second-— L.3 to Matthew Scott, Denniston, 
Kilmalcolm. Third — ^The bronze medal to J ames Eason, Inches^ Falkirk. 
Highly commended — ^WUliam Stirling of Keir, M.P., Dunblane. Com- 
mended — James Swan, Eigside, Dou^as. 

TRANS.-— OCTOBER 1861. . H 
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POIHES. 

10. Best Pony Stallion not over 14 nor under 12 hands — ^L.8.--i\7b Mntry. 

11. Best Pony Mare of the same height — ^L.4 to James Leslie, Thom, Blah- 

gowrie. Second — ^L.2 to Archibald Home of Inverchroslde, Blairgowrie. 
Third — ^The bronze medal to John Chapman, Drumcato, Abemethy. 
Highly commended — ^David Harris, wilton, Drimmie, Blairgowiie, 
Commended — ^Adam Wilson, Auchingownie, Porgandenny. 

EXTHA HORSES. 

The medium gold medal was awarded to William Wilson, Duiie Street, Leven, 
for a Stallion, age eight years, winner of the first premium at Aberdeen 
in 1858. EGghly commended — Thoroughbred Filly, belonmg to 
John Eutherford, Muirhali, Perth. Half-bred Carriage Horse, belong- 
ing to William Thomson of Balgowan, Perth. Cob, belonging to D. L. 
JoUy, Grange, Perth. Highland Pony, belonging to the Duke of 
Athole, K T. Commended — ^Thoroughbred IVIare, belonging to John 
G. Femie, Kellie, Pittenweem. 

Class III.— SHEEP. 

BLACKFACED. 

Judges — ^Robert Paterson of Bicthwood, Biggar; Donald Stewart, Com-, 
nish, Tyndrum ; John Lorn Stewart of Coll, Campbeltown. Attending 
Alemher — ^Fletcher N. Menzies, Tirinie, Aberfeldy. 

Sectioa 

1. Best Tup, not more than four shear — ^L.10 to Alexander Campbell of 

Auchmdairoch, Lochgilphead. Second — ^L.5 to Alexander Campbell 
of Auchindarroch, Lochgilphead. Third — ^The bronze medal to the 
heirs of the late Janies Watson, Mitchellhill, Biggar. Highly com- 
mended — ^Robert Elliot, Laighwood, Dunkeld. Commended — William 
Guild, Glenquay, Dollar. 

2. Best Dinmont or Shelling Tup— L.10 to John McLaren, Monzie, Blair- 

Athole. Second— L.5 to Thomas Murray, Eastside, Penicuik. Third — 
The bronze medal to J^es Craig of Craigdarroch, New Cumnock. 
Highly commended — John Malcolm of PoltaHoch, Lochgilphead. 
Commended— Walter Murray, Walston, Penicuik. 

B. Best Pen of Five Ewes, not more than four shear — ^L.8 to John McLaren, 
Monzie, Blair-Athole. Second — L.4 to John McLaren, Monzie, Blair- 
Athole. Third — The bronze medal to Thomas Murray, Eastside, 
Penicuik. Highly commended — Allan PoUok of Ronachan, Tarbert. 
Commended— John and Joseph McLaren, Muirpersie, Kirriemuir. 

4. Best Pen of Five Shearling Ewes or Gimmers — L.8 to Allan PoUok of 

Ronachan, Tarbert. Second — L.4 to James Drife, Barr, Sanquhar. 
Ttod — ^The bronze medal to John and Joseph McLaren, Muirpersie, 
Kmiemuir. Highly commended— William Turner, Gavinbum, Old 
KUpatrick. Commended — John Wilson, Crosshouse, Roslin. 

CHEVIOT. 

Jizwfgres^WiLLrAM Aitchison of Linhope, Hawick ; William Gunn, Glendhu, 
Golspie. Attending Member— Zom; Morton, Muirton, Perth. 

5. Best Tup not more than four shear — ^L,10 to James Biydon, Moodlaw, 

^ Langholm. Second — ^L.5 to Thomas C. Borthwick, Hopsiig, Langholm, 

Third — The bronze medal to Thomas Brydon, Kiunelhead, Moffak 
Highly commended — James Brydon, Moodlaw, Langholm. Com- 
mended — ^Thomas C. Borthwick, Hopsiig, Langholm. 

6. Best Dinmont or Shearliig Tup — ^L.10 to Thomas Bnrdon, KiirnAThA fl^^^ 

Moffat. Second — ^L.5 to Thomas C. Borthwick, Htopsrig, Langholm, 

^ Third — ^The bronze medal to James Biydon, Moodlaw, Langholm, 
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Highly commended — ^Thomas Brydon,^ Kinnelhead, Moffat. Com- 
mended — ^Thomas 0. Borthwick, Hopsrig, Langholm. 

7. Best Pen of Five Ewes not more than four shear — ^L.8 to James Biydon, 

Moodlaw, Langholm. Second — Jm4 to Thomas 0. Borthwick, Hopsrig, 
Langholm. Third — ^The bronze medal to John Carmthers, Kirkhifl, 
Moffat. Highly commended — Thomas Welsh, Ericstane,. Moffat. 
Commended — ^Robert Borland, Anchencaim, Closebum. 

8. Best Pen of Five Shearling Ewes or Gimmers — ^L.8 to James Brydon, 

Moodlaw, Langholm. Second — ^L.4 to Thomas C. Borthwick, Hopsrig, 
Langholm. Third — ^The bronze medal to William G. Hunter, Dum- 
fedlmg, Eskdalemuir. Highly commended — ^Robert Borland, Auchen- 
caim, Closebum. Coromended— John Archibald, Duddingston, South 
Queensferry. 

LEICESTER. 

Jud^s—TmoMAB CocKBURN, Sisterpath, Dunse; Jambs Elliot, Lamberton, 
Berwick; William Owen, Blessin^on, County Wicklow. Attending 
Member— James Melvin, Bonnington, Ratho. 

9. Best Tup not more than four shear — ^L.10 to John White, Muirhead, Dun- 

ning. Second — ^L.5 to Thomas Simson, Blainslie, Lauder. Third — 
The bronze medal to Peter Reid, Waukmilton, Linlithgow. Highly 
commended — David Wallace, Balgrummo, Leven. Commended — 
James Beattie, Newbie House, Annan. 

10. Best Dinmont or Shearling Tup — L.10 to James Beattie^ewbie House, 

Annan. Second — ^L.5 to George Simson, Oourthill, jKelso.* Third — 
The bronze medal to James Ifeattie, Newbie House, Annan. Highly 
commended — Thomas Simson, Blainslie, Lauder, Commended — 
George Simson, Oourthill, Kelso, 

11. Best Pen of Five Ewes not more than four shear — ^L.8 to Peter Reid, Wauk- 

milton, Linlithgow. Second — ^L.4 to David Wallace, Balgrummo, Leven. 
Third — ^The bronze medal to Henry A Rennie, MBl of Boyndie, Banff. 
Highly commended — ^Peter Reid, Waukmilton, Linlithgow. Com- 
mended — John Collie, Ardgay, Forres. 

12. Best Pen of Five Shearling' Ewes or Gimmers — ^L.8 to George Simson, 

Courthill, Kelso. Second — ^L.4 16 Peter Reid, Waukmilton, Linlithgow. 
Third — ^ITie bronze medal to Thomas Simson, Blainslie, Lauder. 
Highly commended — ^David WaRace, Balgrummo, Leven. Commended 
— ^Lord Kinnaird, Rossie Priory, Incliture. 

LONG-WOOLLBD OTHER THAN LEICESTER. 

Judges — ^The same as those for Leicester. 

13. Best Tup not more than four shear— L,10 to the Earl of Wemyss and 

March, Gosford, Haddington. Second— L.6 to John Gibson, Woolmet, 
Dalkeith. ThM — ^The bronze medal to Lord Kinnaird, Rossie Priory, 
Inchture. Highly commended — ^Lord Kinnaird. Commended — ^Dr 
George Johnston, Fincraigs, Newport, Fife. 

14 Best Dinmont or Shearling Tup— L.10 to the Eai‘l of Wemyss and March, 
Gosford, Haddington. Second — ^L.5 to John Gibson, Woolmet, Dal- 
keith. Third — ^The bronze medal to Lord Kninaird, Rossie Priory, 
Inchture. Highly commended — ^Lord Kinnaiid. Commended — John 
Gibson, Woolmet, Dalkeith. 

15. Best Pen of Five Ewes not more than four shear — ^L.8 to John Gibson, 

Woolmet, Dalkeith. Second — ^L.4 to Lord Kinnaird, Rossie Priory, 
Inchture. ^ Third — ^The bronze medal to R. Scot Sknving, Camptoun, 
Drem. Highly commended — The Earl of Wemyss and JSiarch. Com- 
mended— Dr George Johnston, Finoraigs, Newport, Fife. ; 

16. Best Pen of Five Shearling Ewes or Gimmers— L.8 to Lord Kinn aird 
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Rossie Priory, InclitTire. Second — LA to R Scot Skirving, Caiaptonn, 
Drem. Third — The bronze medal to John Gibson, Woohnet, Dalkeith* 
Highly commended— the Earl of Wemyss and March. 

SOUTHDOWN. 

Judges — Walter McCulloch of Ardwall Gatehouse; William Ruxton> 
FameU, Brechin; Hugh Watson, Perth. Attending M&mhear — George 
Ballingall, Cookston, Glammis. 

17. Best Tup not more than four shear — ^L.10 to the Duke of Richmond, 

Gordon Castle, Fochabers. Second — ^L.5 to R. Scot Sldrving, Camp- 
toun, Drem. Third — ^The bronze medal to R. Scot Skirving, Camptoun, 
Drem. Highly commended — ^The Duke of Richmond. Commended — 
The Earl of Southesk. 

18. Best Dinmont or Shearling Tup— L.10 to the Duke of Richmond, Rich- 

mond, Gordon Castle, Fochabers. Second — ^L.5 to R Scot Skirviog, 
Camptoun, Drem. Third — ^The bronze medal to James Aitchison, 
of Alderston, BEaddington. B%hly commended — ^R, Scot Skirving, 
Camptoun, Drem. Commended — ^R. Scot Skirving. 

19. Best Pen of Five Ewes not more than four shear — ^L.8 to the Earl of South- 

esk, Kinnaird Castle, Brechin. Second — LA to R Scot Skirving, Camp- 
toun, Drem. Third — ^The bronze medal to R. Scot Skiiving, Camptoun, 
Drem. Highly commended — ^The Earl of Southesk. 

20. Best Pen of Five Shearling Ewes or Gimmers — L.8 to the Duke of Rich- 

mond, Gordon Castle, Fochabers. Second — LA to R. Scot Skhvmg, 
Camptoun, Drem, Third — The bronze medal to R. Scot Skirving, 
Camptoun, Drem. 

EXTRA SHEEP. 

Highly Commended : — ^Blackfaced Tup, belonging to Alexander McDonald, 
StrathmasMe, Laggan, Kingussie, winner ^ first 'premium out Dumfries 
in 1860. 


Class 17.— SWINE. 

Judges — James Steedman, Boghall, Roslin; Thomas Hunt, Thomington, 
Coldstream ; J ames Elliot, Lamberton, Berwick. Attending Member — 
Alexander Scott, Craiglookhart, Edinburgh. 

Section 

1. Best Boar, large breed — ^L.8 to W. B. Wainman; Carhead, Crosshills, York- 

shire. Second — L.4 to John Laing, Glendeuglie, Kinross. Third — ^The 
bronze medal to John Laing, Glendei^lie, Kinross. 

2. Best Boar, small breed — ^L.8 to W.B. Wainman, Carhead, Crossbills, York- 

shire. Second — L.4 to David Ainslie of Costerton, Blackshiels. Third 
— ^The bronze medal to Thomas D. Findlay, Easterhill, Glasgow. 

3. Best Sow, large breed — ^L.6 to W. B. Wainman, Carhead, OrosslnUs, York- 

shire. Second — L.3 to Alex. Carswell, Barrhead, Third — The bronze 
medal — No competitimi, 

4. Best Sow, small breed — ^L.6 to W.B. Wainman, Carhead, Crossbills, York- 

shire. Second — L,Z to Lord Kinnaird, Rossie Priory, Inchture. Third 
— ^The bronze medal to Thomas D. Findlay, Easterhill, Glasgow. 

5. Best Three Pigs, not exceedihg eight months old, large breed — ^L.4 to W. 

B. Wainman, Carhead, Crosshifls, Yorkshire. Second — L.2 — No C(mr 
pdiiion, '^ird — ^The bronze medal— iYo competition, 

6. Best Three Pigs, not exceeding, eight months old, small breed — ^L.4 to 

George Mangles, Givendale, Bipon. Second — L.2 to John Mackay, 
Cross Arthunie, Barrhead. Third — ^The bronze medal to the Earl of 
W emyss and March, Gosford, Haddington. Another Pen of Three Pigs, 
belonging to the Earl of wemyss and March, was disqualified for 
breeding, but recommended as superior extra stock. 
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Class Y.— POULTEY. 

Jvdg ^ — John Curror, Comiston, Colintoii; John Haig, Cameron House, 
Windygates, Fife ; Charles Muirhbad, jun., Edinburgh ; Attending 
i/em&er— Thomas Eichardson, Dean of Guild, Perth 

Section 

1. Best Coloured Dorking Cocky and Two Hens — The silver medal to Mrs 
Fergusson Blair, Inchmartine House, Inchture. Second — The bronze 
medal to John Gibson, Woolmet, Dalkeith Highly commended — 
Lord Kinnaird, Eossie Priory, Inchture. Commended — ^The Earl. of 
Wemyss and March, Gosford, Haddington. 

S. Best Coloured Dorking Cockerel and Two Pullets — ^The silver medal to 
John M^Callum, Hosh Distillery, Crieff. Second — ^The bronze medal 
to Lord Kinnaiid, Eossie Priory, Inchture. Highly commended — ^The 
Earl of Wemyss and March Commended — James Wilson, Wester 
Cowden, Dalkeith. 

' 3. Best White Dorking Cork and Two Hens — ^The silver medal to the Earl of 
Mansfield, KT., Scone Palace, Perth Second — ^The bronze medal to 
Mrs Fergusson Blair, Inchmartine House, Inchture. 

4. Best White Dorking Cockerel and Two Pullets— The silver medal to 

Thomas D. Findlay, Easterhill, Glasgow. Second — The bronze medal 
to the Earl of Mansfield, KT., Scone Palace, Perth. ^ 

5. Best Coloured Cochin-China Cock and Two Hens— The silver medal to 

D. Stratton, Mid-Calder. Second — ^The bronze medal to Mrs Feigus- 
son Blair, Inchmartine House, Inchture. Highly commended — ^Lord 
Loughborough, Dysart House, Kirkcaldy. Commended — John Paton, 
Balbedie, Kinross. 

6. Best Coloured Cochin-China Cockerel and Two Pullets — ^The silver medal 

to D. Stratton, hlid-Calder. Second— The bronze medal to Mrs Fer« 
gusson Blair, Inchmartine House, Inchture. 

7. Best White Cochin-China Cock and Two Hens — ^The silver medal to Mrs 

Fergusson Blair, Inchmartiue House, Inchture. Second — ^The bronze 
medal to D. Stratton, Mid-Calder. Highly commended — ^Mrs Fergus* 
son Blair. 

8. Best White Cochin-China Cockerel and Two Pullets — The silver medal to 

D. Stratton, hlid-Oalder. Second — ^The bronze medal to hirs Fergus- 
son Blair, Inchmartine House, Inchture. Highly commended— Mrs 
Fergusson Blair. 

9. Best Bramahpootra Cock and Two Hens — ^The silver medal to Mrs Fergus- 

son Blair, Inclimartine House, Lichture. Second — ^The bronze medal 
to Mrs Fergusson Blair, Inchmartine House, Inchture. Highly com- 
mended — ^Mrs Fergusson Blair. Commended — ^Lord Kinnaird, Eossie 
Priory. 

10. Best Brahamapootra Cockerel and Two Pullets — ^The silver medal to Mrs 

Femusson Blair, Inchmartine House, Inchture. Second — ^The bronze 
medal to Mrs Fergusson Blair, Inchmartine House, Inchture. 

11. Best Malay Cock and Two Hens — ^The silver medal — No entry, 

12. Best Malay Cockerel and Two Pullets — ^The silver medal — No 

13. Best Spanish Cock and Two Hens-*-The silver medal to Miss B. K^ath, 

128 Causewayside, Edinburgh. Second — ^The bronze medal to Dr F. 
J. White, Perth. Highly commended— Mrs Fergusson Blair. 

14. Best Spanish Cockerel and Two Pullets — ^The silver medal to Archibald 
‘ Campbell of Blythswood, Eenfrew. Second — ^The bronze medal to 

William MTntyre, CoalhiU, Stair, Ayrshire. Highly commended — 
The Countess of Airlie, Cortachy Castle, Kirriemuir. 

15. Best Golden Hamburg Cock and Two Hens-^The silver medal to William 

Hay, 113 Union Street, Aberdeen. Second — ^The bronze medal to 
Samuel Pope, 35 Seamount Place, Aberdeen. 
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Glasgow. * Second — The bronze medal to Bobert Law, Shettleston, 
Glasgow. 

S, Best Korvvegian Harrow — ^L.3 to William Kirkwood, Duddh^ston Mills, 
Portobello. Second — ^The bronze medal to John Inglis, Craigonr, 
'Liberton. 

9. Best Pulverising Land-roUer — ^L.3 to the Trustees of W. Croskill, Beverley. 
Second — ^The bronze medal — iTo entry, 

10. Best Consolidating Land-roller — ^L.3 to Bobert Wight, Seton, Longrdddry. 

Second — ^Tbie bronze medal to the Trustees of W. Croskill, Beverley. 

11. Best Land-messer for preparing Seed-bed for Grain — ^L.3 to Smith Brothers 

& Co., KiTi-niTig Street, Gl^gow. Second— -The bronze medal to the 
Trustees of W. Orosskill, Beverley. 

12. Best Bibbing Machine — ^L.2 to James Kirkwood, Tranent. Second — ^The 

bronze medal — award, 

13. Best Harrows for Heavy Land — ^L.2 to John Gray & Co., Uddingston, 

Glasgow. Second — ^The bronze medal to Geoige Ponton, Woolston, 
Linlithgow. 

14. Best Harrows for Light Land — ^L.2. to Bobert Law, Shettleston, Glasgow. 

Second — ^The bronze medal to John Gray & Co., Uddingston, Glas- 
gow. 

15. Best Hhrrows for covering Grass Seeds — ^L.2 to John Inglis, Craigonr, 

liberton. Second — ^The bronze medal to E. H. Bentall, Heybridge, 
Maldon, Essex. 

16. Best Common Swing-trees for Two Horses — ^L.l to William Gmy, Cam- 

busnethan, Wishaw. Second — ^The bronze medal to David Burns, 
Whitecross, Linlithgow. ^ ^ ■ 

17. Best Equalising Swing-trees for more than Two Horses — ^Ll. to William 

Gray, Cambusnethan, Wishaw. Second — ^The bronze medal to William 
Gray, Cambusnethan, Wishaw. 

18. Best Broadcast Sowing-machine for Grain— L.5 to Thomas Sherriff, West 

Bams, Dunbar. Second — ^The bronze medal to Alexander Dick, Smithy 
Green, liberton. The Judges recommended a silver medal to James 
Moyes, Balwearie Mill, Kirkcaldy. 

19. Best 35rill Sowing-Machine for Grain — L.5 to Thomas Sherriff, West Bams, 

Dunbar. Second— The bronze medal to Thomas Sherriff, West Bams, 
Dunbar. 

20. Best Sowing-Machine for Grass Seeds — ^L.5 to Kemp, Murray, & Nicholson, 

Stirling. Second — ^The bronze medal — award, 

21. Best Sowmg-Machine for Turnips — ^L.3 to Bobert Wight, Seton, Long- 

niddry. Second — ^The bronze medal to Peter MTellan, Abemethy. 

22. Best Sowing-Machine for Turnips with Manure — ^L.5 to Bobert and John 

Beeves, Bratton, Westbiiry, Wilts. Second — ^The bronze medal to 
Bobert Law, Shettleston, Glasgow. 

23. Best Dibbling or Drop Sowing-Macbine with Manure — ^The Premium of 

L.3 — No entry, 

24. Best Sowing-Machine for Mangold — ^L.3 to Charles Hay, Preelands, Batho. 

Second— The bronze medal to Peter M^LeUan, Abemethy. 

25. Best Sowing-Machine for Carrots — ^L.3 to Thomas Sherriff, West Bams, 

Dunbar. Second— The bronze medal — No entry, 

26. Best Three-Bow Sowing-LIachine for Beans — ^L.2 to Thomas Sherriff, 

West Bams, Dunbar. Second— The bronze medal to John and William 
Anderson, Dunbar. 

27. Best One-row Sowing-Machine for Beans — ^L.l to John and William 

Anderson, Dunbar. Second — Lhe bronze medal — No entry, 

28. Best Machine for Pulverising Guano, &c. — ^L.3 to William Kirkwood, Dud- 

dingston Mills, Portohello. Second — ^The bronze medal to Thomas 
Sherriff, West Bams, Dunbar. 
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29. Best Machine for Distributing Guano— L.4 to Robert and John Reeves, 

Bratton, Westbuiy, Wilts. Second — ^The bronze medal — No award. 

30. Best Liquid-Manure Distributing-Machine — ^L.3 to the Trustees of W. 

CrosstiU, Beverley. Second — ^The bronze medal — No award. 

31. Best Horse-Hoe for Drilled Grain Crops — ^L.3 to William and Jaines 

Hunter, Samuelston, Haddin^on. Second — ^The bronze medal to 
Thomas Sherriff, West Bams, Dunbar. 

32. Best Horse-Hoe for Green Crops — ^L.2 to William Millar, AimtuUy, 

Stanley. Second — ^The bronze medal to Robert Law, Shettleston, 
Glasgow. 

33. Best Machine for Singling Turnips — ^L.3 to Peter McGregor & Sons, Keith. 

Second — ^The bronze medal — No entry. 

34 Best Machine for Raising Potatoes — ^L.3 to Smith Brothers & Co., Kinning 
Street, Glasgow. Second — ^The bronze medal — No award. 

35. Best Scythe for General Purposes — ^L.l to James Smith, LawhiU, Auchter- 

arder. Second — ^The bronze medal to James Smith,' LawhiU, Auchter- 
arder. 

36. Best Fanners or other Machine for Winnowing Grain — L.3 to John 

Richardson, Brunton Place, Carlisle. Second — ^The bronze medal to 
John Richardson, Brunton Place, Carlisle. 

37. ' Best Fanners or other Machine for Cleaning Grass Seeds — ^L.3 to John 

Richardson, Brunton Place, Carlisle. Second — ^The bronze medal to 
John Spence, CraigkeUy, Burntisland. 

38. Best Weighing-Machme for Grain — L.2 to Herriot & Co., 115 Grseme 

Street, Glasgow. Second — ^The bronze medal to A. & W. Smith & Co., 
E^nton Engine-W orks, Glasgow. 

39. Best weighing-Siachine, indicating from 1 lb. to 2 tons — ^L.4 to A. & W. 

Smith & Co., Eglmton Engine-Works, Glasgow. Second — ^The bronze 
medal to Herriot & Co., 115 Graeme Street, Glasgow. 

40. Best Straw-Cutter for Hand-Labour — ^L.2 to Picksley, Sims, & Co., Leigh, 

Manchester. Second — ^The bronze medal to Richmond and Chandler, 
Salford, Manchester. 

41. Best Straw-Cutter for Power — ^L.3 to Richmond & Chandler, Salford, Man- 

chester. Second — ^The bronze medal to E. Page & Co., Bedford. 

42. Best Turnip-Cutter for Cattle — ^L.2 to E. H. BentaU, Heybridge, Maldon, 

Essex. Second — ^The bronze medal to John Wingate, Alloa. 

43. Best Turnip-Cutter for Sheep— L.2 to E. H. BentaU, Heybridge, Maldon, 

Essex. Second — No award. 

44. Best Turnip-Cutter for Sheep, attachable to a Cart — ^L.3 to Thomas Sherriff, 

West Bams, Dunbar. Second — ^The bronze medal to James Kirkwood, 
Tranent. 

45. Best Machine for Pulping Turnips — ^L.3 to Picksley, Sims, & Co., Leigh, 

Manchester. Second — ^The bronze medal to E. H. BentaU, Heybridge, 
Maldon, Essex. 

46. Best Root-Washer — ^L.l to the Trustees of W. Crosskill, Beverley. Second 

—The bronze medal to Richmond & Chandler, SaKord, Manches- 
ter. 

47. Best Linseed-Bruiser for Hand-Labour — ^L.2 to E. H. BentaU, Heybridge, 

Maldon, Essex. Second — ^The bronze medal to Richmond & Chandler, 
Salford, Manchester. 

48. Best Oilcake-Bruiser for Hand-Labour-;-L.2’ to Richmond & Chandler, 

Salford, Manchester. Second — ^The bronze medal to E. BL BentaU, 
Heybridge, Maldon, Essex. 

49. Best Grain-Grinder or Bruiser for Power— L.5 to Picksley, Sims, & .Co., 

Leigh, Manchester. Second — The bronze medal to Richmond & 
Chandler, Salford, Manchester. 

50. Best Steaming Apparatus for Food — ^L.5 to A. and W. Smith & Co.,Eglin- 
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ton Engine-Works, Glasgow. Second — The "bronze medal to Smitli 
Brothers & Co., Kinning Street, Glasgow. 

5L Best Eeedmg-Tronghs for Byres — ^L.l to John Rohson, 47 Cook Street, 
Glasgow. Second— The bronze medal to Robert Brown, Perguslie Fire- 
Clay Works, Paisley. 

52. Best Eeeding-Tioughs for Sheep — L.1 to William Kirkwood, Duddingston 

Mills, Portobello. Second — ^The bronze medal to John Robson, 47 Cook 
Street, Glasgow. 

53. Best Shee^Fodder Rack — ^L.2 to William Kirkwood, Dnddin^ton Mills, 

Portobfilo. Second — ^The bronze medal to James Kirkwood, Tranent, 

54. Best Chum Worked by Hand — ^L.2 to Robert Tinkler, Penrith. Second — 

The bronze medal to Peter M^Lellan, Abemethy. 

55. Best Chum Worked by Power — ^L.3 to Robert Tinkler, Penrith. Second 

— The bronze medal to James Eastwood, Blackburn, Lancashire. 

56. Best Cheese-Press — ^L.l to Smith Brothers & Co., Kinning Street, Glas- 

gow. Second— The bronze medal to A. and W. Smith & Co., Eglinton 
Engiae-Works, Glasgow. 

57. Best General Set of Dairy Utensils — ^L.2 to Philip Hunter, 64 Nicolson 

Street, Edinburgh. Second — ^The bronze naedal — J\^o entry. 

58. Best One-Horse Cart, with Harness-Frame — ^L.4 to Alexander Scrimgeour, 

Methven, Perth. Second — ^The bronze medal to Robert Young, Aiich- 
terarder. 

59. Best Harvest-Cart — L.4 to John and William Anderson, Dunbar. Second 

— ^The bronze medal to James Williamson, Camplebridge, ThomhilL 

60. Best light Spring-Cart — ^L.2 to the Trustees of W. Crosskill, Beverley. 

The Judges awarded a silver medal to Pirrie & Anderson, Perth, for 
a good and cheap Dog-Cart, though not of a class to coinpete in 
this section. 

61. Best Wheelbarrow — ^L.l to Alexander Scrimgeour, Methven, Perth. Se- 

cond — The bronze medal to William Gray, Cambusnethan, Wishaw. 

62. Best Barrow for conveying Cooked Food^L.1 to John Wingate, AUoa. 

Second— The bronze mSial — No awaard. 

63. Best Fittings for Farm Stables — L.2 — No atoard. Second — ^The bronze 

medal— iiTo award. 

64 Best Farm Harness — L.1 to Hay Downie, Corstorphine, Edinburgh. Se- 
cond — The bronze medal — No entry. 

65. Best Stack-Pmars, with Framework — L.2 to William D. Young & Co., 

Edinburgh and Glasgow. Second — ^The bronze medal to Thomas Perry 
& Son, 9 Renfield Street, Glasgow. 

66. Best Field-Gate constructed entSely of Iron — ^L.l to William D. Young 

& Co., Edinburgh and Glasgow. Second — The bronze medal to 
Thomas Wight, PertL 

67. Best Field-Gate not constructed entirely of Iron — ^L.l to Thomas Gorrie, 

Perth. Second — ^The bronze medal — No award. 

68. Best Dunghill-Gate, to open at different Elevations — ^L.l — No award. 

Second — ^The bronze medal — No entry. 

69. Best Iron Hurdles for Cattle-Fence — ^L.l to William D. Young & Co., 

Edinburgh and Glasgow. Second — The bronze medal to Hiomos 
Wight, Perth. 

70. Best Iron Ketting for Sheep-Fence — L.1 to Thomas Wight, Perth. Second 

— ^The bronze medal to William D. Young & Co., Edinburgh and 
Glasgow. 

71. Best Wooden Hurdles or other Fencmg for Sheep— L.1 — No entry. 

72. Best Pipe or Tile klachine for Hand or Powei>-4j.8 to George Finlayson, 

Gighty Bum, Arbroath. Second— The bronze medal to E. Page and 
Co.., Bedford. 

•73. Best Tiles or Pipes for Field Drainage — ^L.2 to Christie & Son, Shore. 
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Boad, Stirling. Second — ^The "bronze medal to Alexander Meldnim, 
Seafileld Tile-Works, St Andrews. 

74. Best Glazed Socketed Pipes for Sewerage — ^L,3 to John Bobson, 17 Cook 
Street, Glasgow. Second — ^The bronze medal to Bobert Brown, Per- 
^slie Tire-Clay Works, Paisley. Commended — ^The Edmonstone Coal 
Go., Balkeitb. 

76. Best Tools for Cutting Field Drains — L.1 to Michael Jack, Peggy’s Mill, 
Cramond. Second— The bronze medal — JVb entry. 

76. Best Tools for Cutting open Drains in Hill Pastures — ^L.1 to MicbaelJack, 

Peggy’s M^ Cramond. Second — ^The bronze medal — No entry. 

77. Best General" Set of Hand Implements for the Farm — ^L.2 to James Dou- 

glas AUan, Culthill, Dunkeld. Second — ^The bronze medal to William 
Millar, Airntully, Stanley, Perthshire. 

78. Best Gas Apparatus for Country and Farm Houses — ^L.5 to J. T. B. Porter 

■ & Co., Lincoln. Second — ^Tbe bronze medal to J. T. B. Porter & Co., 
Lincoln. 


EXTRA IMPLEMENTS, MACHINES, &c. 

The Judges highly commended the following : — . 

Hand-Bake, belonging to John Anderson, Monifieth, Dundee. 

Grass-Mowing Machine, belonging to W. M. Cranston, 58 King William Street, 
London. 

Combined Beaping and Mowing Machine, belonging to Kemp, Murray, and 
Nicholson, Stirling. 

Indiar-Bubber Belting for Thrashing and other Machines^ belonging to the 
North British Rubber Company, Edinburgh. 

Dry Deodorising Closets, belonging to George Smith & Co., 64 Port Dundas 
Boad, Glasgow. 

Horse Stubble or Hay Bake, belonging to Mr Wilson, ErroL 

Collection of Vases, Paving Bricks, Horse Mangers, Pig Troughs, and MUk- 
Coolers, belonging to John Bobson, 47 Cook Street, Glasgow. 

The following were commended : — 

Steam-Engine for Thrashing purposes, belonging to Bate, Stewart, & Go., 
Perth. 

Reaping Machine, belon^ng to George Bell, Inchmichael, Errol. 

Combined Reaping and Mowing Machine for two Horses, belonging to J. and 
J. Gillespie, Kingsbams, St Andrew’s. 

Com Meter, belonging to Thomas Gorrie, Perth. 

Horse Bake for Hay or Stubble, belonging to James Kirkwood, Tranent 

Argand Furnace Bars, belonging to William Lincoln, 77 John Street, Glasgow. 

Right and Left Hand Plough, belon^g to Thomas M'Cririck, Cunmock. 

Tmnip Lifter, belonging to David Martin, New Scone, Perth. 

Border Dipping-Tubs, belonging to Joseph Rawdin, Jedburgh. 

Oat and Bean Bmiser for Power, belongmg to Smith Brothers & Co., Khming 
Street, Glasgow. 

Rye-Grass Sieve, belonging to Thomas Wight, Perth. 

Two Garden Seats, belonging to John T. Alexander, Carnoustie. 
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An Address delivered at tlie Pebth Show of the HiGHLA.iirD 
and Agricultueal Society, 1861. 

By Thomas Anderson, F. E. S. E., Chemist to the Society. 

There is no point in regard to which opinions have undergone 
a more complete change than in all that relates to the application 
of experiment to the elucidation of agriculture. The time is not 
long gone by wlien to call a man an experimental farmer was the 
reverse of complimentary. Persons so described were looked upon, 
even by the best informed and most intelligent farmers, as theorists 
who indulged in vague and uncertain speculations, altogether dis- 
tinct from and often diametrically opposed to, the well-determined 
facts which practice taught, and more likely to mislead than direct. 
While, at the present moment, those who engage most actively in 
the prosecution of agricultui'al experiments are the very men whose 
opinions, on purely practical points, are most highly valued, and in 
devoting time and labour to such inquiries, they are justly considered 
to confer a benefit on agriculture. 

It is not diflScult to trace the cause of this change, for when the 
past progress of agriculture is studied, it is impossible to avoid see- 
ing that the old as well as the new opinions are equally well found- • 
ed. The old experimenters were really blind guides, because they 
had no definite principles to direct them. They tried experiments 
at random, and used this or that substance, not because there was 
any good reason to suppose that it was capable of giving beneficial 
results, but merely on the chance of something of interest or im- 
portance turning up. They went to work empirically ; and though 
in this method it is quite possible to obtain knowledge, as in fact a 
far from inconsiderable part of all human knowledge has been so 
acquired, still it is done with a vast expenditure- of labour, and the 
results of a single observer are of little value. And this is taking 
the most favourable view of the case. It was far worse if the ob- 
server, in place of patiently accumulating empirical facts, happened 
to he fired with an idea — ^for he then disregarded observation — and, 
dashing boldly on in pursuit of it, he ended by floundering in the 
slough of error, when he ought to have been slowly wending his 
way over the stepping-stones of truth. The great want of the old 
experimenter was guiding principles, which in his time did not 
exist, and therein lay the cause of the discredit into which he fell ; 
while the modern experimenter is directed in the right path by well- 
defined and definite principles, founded on a careful and minute 
study of known facts, by an inquiiy into the causes on which they 
depend, and by passing from the known to the unknown by slow 
and cautious steps, and never advancing except where a sure and 
certain footing can be obtained. The truth is, that the progress of 
the experimental sciences has affected the progress of the practical 
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drts, among which agriculture is included for a much longer time 
and to a much greater extent than is usually supposed, has gradually 
changed the character of arts on which its influence has scarcely- 
been observed or suspected, and produced a more thoughtful and 
philosophical spirit among the general population. And this is the 
I’eal cause of that change of opinion which has taken place regard- 
ing the value of agricultural experiments, which is so obvious 
even to the least observant eye. Agriculture, within the last 
twenty years, has begun to take on a scientific form; it has 
imported into it knowledge derived from other sources, and whe- 
ther he be acquainted with science or not, every one now engag- 
ing in agricultural pursuits ought to know that he is handling 
a scientific art ; and the more clearly and distinctly this change 
and its inevitable consequences are recognised, and the more 
quickly the practical farmer accommodates himself to it, the more 
rapid will be the future progress of agriculture. That there is 
a keen desire to do this is very obvious to every one who looks 
at what has recently been done, and it must be admitted the 
farmer has shown a remarkable elasticity in suiting himself to the 
altered position of his art, and has given a practical refutation of 
the popular opinion, which pictures him as a man obstinately wed- 
ded to old ideas, slow to move, of retrospective rather than prospec- 
tive tendencies, and more ready to till his fields as his father did 
before him, than to adopt any novelty. I am far from asserting 
that there may not be individuals to whom this description still 
applies, but it is certainly very far from correct as regards the best 
farmers. They readily, sometimes perhaps too readily, adopt every 
new suggestion, are always prepared to unite in the prosecution of 
experiments, anxiously and carefully canvass the mode in which 
they ought to be conducted, criticise the results, and endeavour to 
trace the causes of the discrepancies which may be encountered, so 
as to make them the starting point for new experiments. And they 
are encouraged and assisted in this course by the different agricul- 
tural societies, which have done their best to foster the spirit of in- 
quiry ; and our own Society has taken a prominent part in this 
respect by the judicious system of prizes it offers, and its Transac- 
tions contain the result of an immense mass of field experiments, 
which sufficiently indicate the zeal, perseverance, and energy of 
its members. 

Watching, as I must necessarily do, the progress of scientific 
agriculture with a somewhat careful eye, I am. naturally led to 
study the results of the experiments made in different parts of the 
country, and to compare and contrast them with each other; and, 
in doing so, points are constantly suggesting themselves which 
merit the attention , of experimenters, and, if kept in view, might 
facilitate experiments, render them more valuable, and enable better 
and more useful results to he obtained with a less expenditore of 
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labour, both by determining what has been well ascertained and 
by directing attention to those points not thoroughly studied, but 
which deserve to, and might easily, be more minutely investigated. 

My object on the present occasion is to discuss some of these 
matters, and more especially to consider the mode in which experi- 
ments ought to be conducted, and the precautions which must be 
taken if they are to be successful and trustworthy. I am well 
aware that within the limits of an address like the present it is im- 
possible to do full justice to a subject so multifarious, and embracing 
so large a mass of details. My original intention was to have exam- 
ined and discussed the various experiments already made, to compare 
them with one another, and to ascertain the general results to which 
they lead. But it soon became obvious that this course must be 
abandoned, not merely on account of its extent and difSculty, but 
still more because it was impossible to avoid numerical details, 
which are unsuited to an address, are tedious, unattractive, and 
confusing, and only to be understood when quietly studied. To 
me, however, the inquiry, though in many respects less satisfactory 
than I could have wished, was very instructive, for it showed me 
that the number of experiments in which all the data necessary for 
arriving at a trustworthy result had been determined, was fewer 
than might be supposed, and that in many cases the experimenters 
had not been fully alive to all the minutim which go to the per- 
formance of a really good experiment, and justified my intention 
to discuss the subject in its general bearings, and to restrict myself 
very much to pointing out the requisites of a successful experiment, 
and some of those points which may be studied in the field with 
advantage to scientific and practical agriculture. 

While I have stated that a large number of the experiments hitherto 
made are defective, the force of this observation must not be misun- 
derstood. The defects in question are due in great part to the pro- 
gress of agriculture, for many of the earlier experiments were excel- 
lent at the time they were made, and embraced all that was then 
necessary; but the increase of our knowledge has shown the import- 
ance of many points which formerly appeared of little moment, and 
such experiments require repetition, not because they are erroneous, 
but because something requires to be added to them. And in this 
respect agriculture fares exactly as other branches of human know- 
ledge; for when we come to look at the history of any art or science, 
we are astonished to find how much requires to be undone, and done 
over again often more than onca The fact is, a great part of the 
experiments we make bear to the science they are meant to extend 
^mewhat the same relation that the scaffolding does to the building 
it is used in constructing, and which is destined to disappear when 
the edifice is complete. In raising the great structure of human 
knowledge the majority of the workmen are engaged on the scaffold- 
ing, or. the foundation, which is hidden underground ; few are occu- 
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pled 5n rearing the building itself, fewer still are destined to add to 
it a tower or pinnacle which attracts the eye ; and rarest of all is 
thdicase of him who has the genius or the good fortune to unite 
two separate portions into one great harmonious whole. 

In agriculture we are now just laying the foundation, in some 
parts only preparing the ground ; and, beyond a doubt, many of 
the experiments now made are destined to disappear and be replaced 
by others, but they are not on that account the less necessary, nor 
is the merit of those who make them the less. But just as we 
know that the skilful architect will obtain equal strength with a 
smaller expenditure of material, so in experiments it is possible to 
economise labour, and thus to arrive more rapidly at the wished-for 
end. 

Now, the object of all agricultural experiments is a practical 
and economiical one. It is that of increasing by artificial means 
the productive capacity of the soil. But this result may be. arrived 
at either directly by the study of a particular case, or indirectly by 
establishing general principles. The former method is limited in 
its application, the latter is more extended and capable of being 
applied under a variety of circumstances, and has, consequently, a 
higher value. But while this is a position which will unquestion- 
ably meet with the concurrence of every one who studies the sub- 
ject, it will generally and naturally be found that, when a farmer^ 
undertakes experiments, he will prefer the former course, because 
his object will in most instances be a personal one. He seeks to 
ascertain how he can most economically and profitably cultivate 
his own farm, and the general question, so far as it relates to culti- 
vation generally, has for him only a secondary importance. Thus, 
for example, if he has resolved to contrast with one another the 
action of two manures — such as Peruvian guano and superphos- 
phate — ^it is enough for his purpose to find that one of them, say 
Peruvian guano, has been more profitable on his soil, and here, so 
far as he is concerned, the matter may be said to terminate. But 
if he is an observant individual, he finds that many other points 
are worthy of consideration. His neighbour perhaps has obtained 
a diametrically opposite result, and he is led to inquire into the 
cause of this discrepancy, when it probably turns out that his 
neighbour cultivates a light and he a stiff soil ; and he sees that, 
provided the special conditions of the experiments be attended to, 
they acquire a wider significance, and may be made important to 
the general agricultural community. The further he goes the 
more distinctly does he become convinced of the fact that his re- 
sults have only a relative significance, but that they may be made 
of general importance by attending to the varying conditions under 
which they are obtained. Advancing still further, he comes to in-* 
quire into the particular substances to which Peruvian guano and 
superphosphate owe their actions; and, finding that the former 
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contains a large quantity of ammonia, and the latter chiefly phos- 
phoric acid, he is led to generalise, and to assert (whether correctly 
or not, does not for the moment signify) that ammonia is adapted 
to some soils and phosphoric acid to others. 

In the great majority of instances the farmer stops far %hort of 
this, and is content to compare with one another the manures made 
by different manufacturers, for the view of ascertaining which is 
best fitted for his purpose. Now there is no doubt that, at first 
sight, this course has considerable practical advantages ; but it has 
also many great disadvantages, and one of the greatest and most 
important of these is that such experiments are apt to become 
advertisements to rival manure manufacturers. Observe what 
actually occurs. A farmer compares the manures of three different 
makers, whom we shall call A. B. and 0., and finds that A."s gives 
by far the best result. Forthwith Mr A prints the results of these 
experiments on a sheet, in which the excellent effects of his manure 
are set forth in large and conspicuous type, which attracts the eye, 
and circulates it among his customers. Mr B., perceiving this, 
carefully scrutinises the agricultural periodicals, where he soon 
finds a. set of experiments in which his manures gave a very large 
crop, while Mr A.’s and Mr O.’s stand in a very inferior position, 
which he sends to his customers ; while Mr C. of course adopts the 
isame plan, and selects a set of experiments which suit his purpose. 
Now here is a case in which experiments are positively injurious. 
No doubt the results are all equally correct, but of what real use 
are any of them, unless the conditions under which the results 
were got are properly understood? 

If now the subject be further prosecuted and the exact nature of 
the three manures be inquired into, it will probably be found that 
they are all nearly identical in composition, and are made from the 
same raw materials; the fact being that, by whatever high-sounding 
name they may be described, most manufactured manures are essen- 
tially superphosphates, made from bones, bone-asb, coprolites, sul- 
phate of ammonia, and in some few instances a salt of potash. 
Excluding the latter, therefore, which is seldom employed, all 
manufactured manures may be said to consist of phosphates ren- 
dered soluble by acids, and of ammonia, and the particular sources 
from which these substances are derived are of less moment than 
might be at first sight supposed. If now, instead of taking the 
manures of different makers, their chemical composition only be 
attended to, it is obvious that the conclusions drawn from them 
would be of much greater importance; for should it be found that 
the effects obtained were due to some particular element, or to 
the admixture of several in particular proportions, and the condi- 
tions under which these substances acted most favourably were 
properly ascertained, each individual would be able to draw his 
Qwn conclusions, without the risk of being misled by the chance 
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of the advertisement of this or that manufacturer falling into his 
Lands. ' The more minutely these and the other considerations to 
which they lead are weighed, the more firmly shall we be convinced 
that though involving a certain amount of delay, the establishment 
of principles is the most important aim of experiment ; but as from 
the very, nature of agricultural investigations a mass of facts must 
be accumulated before conclusions can be drawn, the best course 
is to make them in such a manner that they may in the mean time 
be individually useful, while they are also contributions to that 
more extended and general information which is so important. 

Whatever method the agricultural experimenter may resolve to 
adopt, there are a variety of matters to which it is necessary for 
him to attend if he wishes his results to be valuable j and these we 
shall endeavour to discuss as minutely as possible. 

In the first place, then, it is of paramount importance that the 
experimenter should have a definite object in view. He should set 
out by carefully considering the nature of the facts he wishes to 
establish, and examining the literature of agriculture in order to 
ascertain whether similar experiments have been made before. 
It by no means follows that, even should this be the case, it is 
unnecessary to repeat them, because, from the varying conditions 
of soil, season, and the like, the same experiment should in all 
cases be repeated sevei'al times. If he finds any previous results 
they should be carefully studied, and should they show any dis- 
crepancies the cause ought to be inquired into ; and in those which 
he is about to make, he should endeavour as far as practicable to 
axrange the conditions so as to eliminate their source. In many 
cases, of course, it may not be possible to do this, but wherever it 
is, the advantages are suflSciently obvious, for it saves labour, 
prevents the unnecessary repetition of experiments, and enables 
those who are willing to work to devote themselves to other matters 
of interest. 

Having settled all these points, it is of the utmost importance 
that the experimenter should not undertake too much. He should 
bear in mind that the most essential part of his experiments, and 
that which more perhaps than any other requires his personal 
superintendence — namely, the weighing of the crop — ^must take 
place at harvest-time, when he himself and his men are all most 
busily occupied, and when it is diflScult to find hands to do what 
is absolutely required. It should never be forgotten that what can 
be done without much trouble at spring-time is not so easily accom- 
plished in autumn ; and the risk is that, if too much be undertaken, 
the weighings are slurred over, and the experiments become value- 
less, or, what is worse, misleading. The most common error is 
undoubtedly that of beginning more experiments than can be 
satisfactorily brought to a termination. The exjjerimenter sees 
that there is scarcely a branch of agriculture in which there is not 
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abundant room for work, and, feeling interest in several points, 
he seeks to arrange his experiments so as to inclade as many as 
possible, and he either breaks down or renders his results indefinite 
and unsatisfactory. He may rest assured that one good experi- 
ment is worth a hundred indifferent ones, and that it is best in 
every way for him to concentrate his energies on a limited field, 
and to endeavour to vary his experiments within a narrow circle, 
in such a manner as to give precision to his results and eliminate 
all the sources of error. It is in this way that his labours are 
most likely to become permanent contributions to agricultural 
science ; and his name will be remembered as that of one who has 
promoted his art, when those who have been more discursive in 
their efforts will be forgotten. 

The next point to be considered is that of determining the field 
on which the experiments are to be made ; and this is a matter 
affording much scope for care and attention. In the fii'st place, it 
is not advisable that the land should have been in the highest state 
of cultivation, nor should it have received any large and unusual 
manuring, because in the former case the differences in the effect 
of the substances applied are less conspicuously brought out, and, in 
the latter, the unexhausted manure of the former application may in- 
terfere to a greater or less extent with the results. Care should also 
be taken to insure uniformity of soil and treatment of every part of 
the field ; and there is no point which merits greater attention, for 
the absence of proper precautions to attain it is one of the most 
fertile sources of fallacious experiments. No one who has not 
learned from practical experience can have any idea of how difficult 
it is to find even three or four acres of soil of absolutely uniform 
characters or composition, and yet experimenters often omit to 
adopt any means of ascertaining the limits within which the crop 
produced on any soil varies. The only mode commonly adopted is 
to make the experiments in duplicate; but this, though a precaution 
which ought never to be omitted for other reasons, is not all that is 
requisite. The fact is that, to get really good results, the spaces 
on which experiments are to be made should be fixed the year 
before, and the ordinary crop of the rotation being grown in the 
usual manner over the entire field, the quantities produced on each 
of these plots shoiild be separately weighed, and thus the limits of 
the natural variation determined. Strictly speaking, this should 
be done for more than one year, because different seasons produce 
different effects. Thus, for example, during a dry season the crop 
over a whole field may be quite uniform, but during a moist year, 
from one part of the field lying lower or on a more retentive sub- 
soil than the other, a difference may be developed. And hence, if 
the most perfect results are aimed at, it is requisite to ascertain the 
effect which special states of weather have in developing what may 
he called the latent peculiarities of different portions of the field. 
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It IS scarcely to be expected that the experimenter should in 
general he in a condition to do all this, and to provide so long 
beforehand for the experiments he is alDout to make, but some 
attempt should undoubtedly be made to avoid the most conspicuous 
sources of inequality. He should at all events select a portion of 
a field known to yield a tolerably uniform crop, which has a. 
soil of uniform texture, resting throughout on the same kind of 
subsoil, and should avoid one of whose general productive capabi- 
lities he is ignorant. He should bear in mind, however, that mere 
ocular inspection of a crop is a very fallacious guide as to its' 
uniformity. Indeed, every practical farmer knows how easily he is 
thus, misled, and how constantly it happens that crops which are 
estimated as nearly the same differ very widely vrhen brought to 
the test of weight 5 and the reason is, that the eye judges by the 
general appearance of the crop, and not by the portion of it 
which is valuable. In illustration of this, reference may be made 
to the familiar fact that the luxuriant growth of the leaves of the 
turnip does not always prove that there is a proportionate develop- 
ment of bulb, although it may very often do so ; and many similar* 
instances will immediately occur to any one who considers the 
matter. 

Whatever method of determining the uniformity of the soil is 
adopted, all experiments should be made in duplicate; and this is 
just as necessary where the absolute uniformity of the soil has been 
well ascertained as where it has not, because the same manure 
tried on two separate plots of the most uniform soil does not 
always produce the same result; and instances may be found in 
which most startling differences have been observed. Thus, for ex- 
ample, Mr Main of Whitehill, the accuracy of whose experiments is 
well known, applied a mixture of various manures to the green- 
globe turnip, in three different proportions, and obtained the follow- 
ing results; — 

Bulbs. Tops. 

1532 lb. of mixture gave 21 tons 10 cwt. 6 tons 24 cwt. 

1732 „ 19 „ 10 „ 5 „ 10 „ 

1932 „ 22 ,, 6 „ 24 „ 

The smallest quantity of manure in this case giving a produce 
almost exactly equal to the highest. Many « similar instances of 
differences quite as large as these might be quoted, the cause of 
which the experiments themselves afford no means of explaining, 
although it is reasonable to suppose that they may, in many in- 
stances, he due to fundamental differences of soil which have not 
been properly ascertained. 

The plots on which the different manures ai-e applied should be 
so arranged that the duplicates may be as far apart as possible, 
and if any. differences are to be observed in the soil or exposure 
of the field, they should be placed so as to have one on each 
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part. Thus, if the ground has a considerable slope, one plot of 
each manure should be on the upper part, and the other on the 
lower, and such similar precautions should be taken as circumstances 
may dictate. These matters may in many respects appear very 
trifling, but they are of the very highest importance in practice, 
and not unfrequently make the difference between a valuable and 
a worthless experiment. 

The size of the plots on which the experiments are to be made 
is also a matter involving many important considerations. It is 
usually maintained that the larger they are the better, and there is 
no question about the advantage of making experiments on a con- 
siderable scale, but I have no hesitation in stating that this may be 
carried too far. It is obvious that when the plots are of consider-, 
able size the risk of errors arising from inequality in the charac- 
ters of the soil is, to a certain extent diminished; but this again is 
counterbalanced by the consideration that we proportionately re- 
duce the number of experiments made, because there are many 
persons w^ho might be inclined to devote an acre or two to a series 
of experiments who would grudge the extra space, trouble, and 
expense which would be entailed if each plot were to be of that 
extent. The fact is, that the size of the spaces may be very moder- 
ate, provided the experimenter is carefiil and the soil has been 
proved to be of uniform quality, and thus preliminary experiments 
extending over a year or two, made with the express intention 
of establishing this point, may, in the long-run, be the source 
of material economy. Where the plots are small, the chief 
direction in which risk of eiTor is to be encountered lies in the 
necessity for more careful measurement, and in the chance 
of the manures being mixed at the edges of the adjoining 
spaces, or the roots of the crop passing over and taking ad- 
vantage of the manure not intended for them. These sources 
of error must exist in all experiments, but where the breadth 
of land in which they are made is considerable, they are so minute 
as to be quite insignificant, although where the plots are small they 
become of serious magnitude. They may, however, be altogether 
avoided, provided care be taken not to place the spaces in immedi- 
ate contact with one another, but to have a narrow strip of un- 
mahured land between each. If this precaution be observed, there 
is no reason why very moderate-sized plots should not be employed ; 
and it is perfectly possible that the results obtained, with proper care, 
from a sixteenth of an acre, might greatly exceed in accuracy and 
value those from a whole acre in which these minute points have 
not been attended to. Whatever quantity of land be given to each 
plot, it is of the utmost importance that the entire produce obtained 
from it should be weighed. It is not an uncommon practice for 
experimenters, after taking considerable plots, to weigh the crop 
obtained from a part of them only. Thus, for example, if the ex- 
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periment is on turnips, many persons are content to measure off a 
certain length of drill in each case, and weigh the produce of it 
only; but it should never be forgotten that, when this is done, 
whatever may be the breadth of land manured, the experiment is 
made only on that portion of which the crop was weighed. It is 
very difficult to fix definitely the size of the plots which should 
generally be adopted, and many circumstances must necessarily 
influence the experimenter in his choice. Prom a quarter of an 
acre to an acre may, however, be mentioned as convenient quanti- 
ties, although there is no reason to doubt that an eighth or even a 
sixteenth of an acre may be employed, provided the precautions 
already mentioned be attended to ; but in that case the experi- 
menter will bear in mind the necessity for the greatest possible care. 

Supposing the size of plots to have been determined, the land is 
then to be carefully measured out, and marked with large, distinct, 
and permanent pins fixed in the corners of each plot, enough being 
measured to give two spaces for each manure, and two without any 
application, for comparison. The latter should never be omitted, 
as indeed must be sufficiently obvious ; but it is particularly neces- 
sary to refer to this, because, strange as it may seem, a considerable 
number of experiments, otherwise well performed, could be pointed 
out, which are rendered almost valueless by the omission of this 
most important datum. 

This bein^ accomplished, the manures ought next to be prepared 
for application ; and for this purpose the quantity to be used should 
be turned out of the bags upon a clean stone or wooden floor, care- 
fully mixed with spades, breaking down any lumps, and the whole 
passed through a sieve. A sample should then be taken for analy- 
sis, by lifting a handful from each of five or six parts of the heap, 
which should immediately be put into a Arj bottle, and preserved 
for analysis. It must be distinctly understood that the sample for 
analysis ought always to be taken from the individual quantity of 
manure used, and with the greatest possible care. It is not suffi- 
cient to take it fi’om another portion of the stock, still less to rely 
upon the analysis supplied by the manure manufacturers, because 
it is impossible on the large scale to secure complete uniformity ; 
and though the analysis furnished with the manure may correctly 
express the composition of the particular sample examined, it may 
be very far from that of the small quantity used in the experiment. 

It is very desirable also that the soil should be analysed and ex- 
amined as .to its physical properties ; but I hesitate to advise this 
being done, because our knowledge of its chemistry is still so 
imperfect that it is often impossible to derive any definite conclu- 
sions from it. No doubt, if the chemical and physical propeiiies 
of the soil could be determined, results of much interest might 
be obtained, but as this would involve a series of laboratory experi- 
ments infinitely more extensive and laborious than those made in the 
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field, it is not likely that they will often be undertaken. And the best 
proof of this is to be found in the fact, that neither at Eotham- 
sted, nor at the German Agricultural Experimental Stations, to all of 
which skilful chemists are attached, has any attempt been made to 
supply complete information on this point. In the present state 
of scientific agriculture, it would be infinitely preferable to en- 
deavour to obtain some information regarding the meteorology of 
the season in which the experiments are made, and more especially 
to determine the amount and distribution of the rainfall. It is 
unnecessary to refer to the extent to which the weather influences 
the produce, for that is one of the most patent of all facts ; but it 
is worthy of notice that, familiar as it is, no agricultural experi- 
menter has yet attended minutely to it, or endeavoured to find out 
its nature and extent, although it may be safely averred that there 
is no subject of more importance ; and any one who would conjoin 
the regular observation of the rain-gauge on the field itself with 
his experiments would do a very great service to agriculture. It 
cannot be doubted that attention to the meteorological peculiarities 
of the season would assist in explaining some of the remarkable 
discrepancies often observed in agricultural investigations. 

Universal experience has taught us that certain kinds of weather 
are suitable to particular crops, and^ hence it is that the moist 
climate of Scotland is favourable to the turnip, while the drier 
climate of Southern England is better adapted to the mangold. 
And what is true of the crops is equally applicable to many manures. 
Thus, for example, a wet season is unfavourable to the action of 
nitrate of soda, and a heavy and continued fall of rain soon after 
its application may render it quite ineffective ; and the reason for 
this is to be found in the fact that the soil has no tendency to re- 
tain nitric acid, although, as it possesses the property of absorbing 
ammonia, a wet season is not injurious to manures containing that 
substance. And hence, also, it is obvious that differences observed 
in the effects of nitrate of soda may often be due to partial showers 
at or soon after its application, the occurrence of which may never 
be taken into consideration. 

When the crop has reached maturity, the time at which it should 
be harvested and weighed is a point of very great importance, and 
gives scope for much exercise of judgment and attention on the 
part of the experimenter. The usual practice, as is well known, is 
to collect the produce of each plot on the same day ; but this is a 
most fallacious plan, and has no doubt led to many of those discre- 
pancies Tvhich appear so puxzling. The disadvantages of this 
mode of proceeding become obvious when we consider the well- 
known fact that certain manures cause the crop to arrive at perfect 
maturity sooner than others, and this point ought in all cases to be 
taken into consideration; for unless the produce of each plot be 
taken when fully ripe, no comparison can be instituted between 
them ; and when it is borne in mind that there may be a difference 
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of a week or even a fortnight in the ripening of the different por- 
tions, it is easy to see that, unless this be attended to, the results 
may be most fallacious. Of course^ if the whole of the produce be 
allowed to stand until the latest plot is thoroughly ripe, the error 
will not be so serious; but it is not altogether avoided, because the 
over-ripe crop is exposed to risk while waiting for the others. If it 
be a grain, for example, and the weather be windy, a portion of it 
may be shed. Or if rain falls, the over-ripe crop may be beaten 
down, and the grain may sprout, or be otherwise injured. 

Supposing the experiment on the field to be successfully termi- 
nated, the crop housed and weighed, there comes last of all the 
question, whether its weight is an accurate test of its value ? In 
general it is assumed to be so, but we know very well that this is 
not an accurate assumption. If a grain, for example, it will vary 
in quality, and its bushel weight and appearance will form an im- 
portant element in determining the price given for it. If these 

J oints be accurately determined, the commercial value of the pro- 
uce may be fixed, and, so far as practical conclusions are con- 
cerned, all that is requisite in the case of a grain may be looked 
upon as ascertained ; but it must be borne in mind that the compo- 
sition of the produce may vary, and this, though commercially of 
little importance so far as the cereals are concerned, is of the very 
highest moment in relation to the root crops, and has an extremely 
important influence on their value. Thus it is no uncommon occur- 
rence to find two crops of turnip, one containing 8 and the other 
10 per cent of solid matters — that is, of real nutriment ; and it is 
obvious that, if one experiment gave 20 tons per acre of a turnip 
containing 8 per cent of solids, and another 16 tons containing iO 
per cent, and the weight alone were relied upon, the former would 
be considered greatly to surpass the latter, although, in point of 
fact, they would be exactly equal. Hence it may be inferred that, 
in order to attain perfection, the crops should he analysed, so that 
their composition may be determined. Nay, we may go still 
further, and add that, in the case of a substance used as cattle food, 
its nutritive value should be determined by actual feeding experi- 
ments, and that the grain should be sent to the mill, and the pro-- 
portion of bran, and coarse and fine flour it yields be ascertained. ■ 
It will be seen from what has been said that the precautions re- 
quired for obtaining really good experiments are very numerous, 
and that where very great accuracy is required, much care, atten- 
tion, and labour are requisite. Although it is especially desirable 
that the different precautions which have been referred to should 
be attended to as far as possible, it is not to be expected that it 
will be generally, or even often, possible for the farmer to fulfil 
all of them. Some are quite within his power — such, for ex- 
ample, as attending to the perfect ripeness of the crop, and so 
on ; others, however, entail so much trouble and cost that they will 
in general be omitted. And though this will, no doubt, diminish* 
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the value of his experiments, it is very far indeed from making 
them useless, and he may do good service to agriculture by any- 
thing he does with care. It has always appeared to me, however, 
that the most easy mode of securing accurate experiments would 
be for a few farmers to unite together and take up a definite line 
of inquiry, so as to divide the labour among them, by which means 
it would be quite possible to secure the observance of almost all 
the precautions I have described as necessary. In this way it 
would be possible to lay out a definite plan of experimenting, in 
which each would take that part of the work which suited him, and 
there would also be the advantage of prosecuting one subject 
through a succession of years, and thus ascertaining the efiects of 
season and the continued action of manures. 

If eight or ten, or even five or six individuals, would combine 
for this purpose, and restrict themselves to a limited series of expe- 
riments, the result of a few years’ labour would produce an amount 
of information which, in point of precision and value, would very 
greatly exceed the ordinary run of experiments. But for this 
purpose it would be essential that they should sink their indi- 
viduality, and resolve to work together for the common good ; and 
this is in fact the main difficulty, for each individual has generally 
some favourite subject or some point which appears to him of 
greater importance than others, which he naturally wishes to see 
examined in the first instance. But the principle of conjoint ex- 
periments is so important that it is worth any sacrifice to secure 
them. 

Such being the various points requiring the attention of the 
experimenter, it is now necessary to consider the individual 
matters deserving investigation. It may be asked, indeed, what 
those subjects are which do not require to be studied, for there 
is scarcely a department of agriculture on which labour may not 
be profitably expended, and it is astonishing to obsei’ve how diffi- 
cult it is to find definite information even on the most fundamental 
points. The experimenter may therefore make up his mind that 
there is no difficulty in finding matter for inquiry, and that almost 
anything be does will be valuable, although naturally there are 
S3me subjects of more general interest and more universal im- 
portance than others, and which it is above all things desirable to 
have clearly established. Among these may be particularly men- 
tioned the conditions under which the more common artificial 
manures may be most usefully applied. Of course many experi- 
ments have been made in which these substances are compared 
with one another, but it is not so easy to ascertain the relations they 
bear to farmyard manure. In many instances these substances, 
and more especially Peruvian guano, are used as substitutes for 
dung. Thus a farmer has resolved to give to a particular crop 

tons of manure, but he runs short, and, desiring to use 
Ireruviaa guano to make up the deficiency,, the question arises,. 
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How much of the latter is equivalent to a ton of the former? 
That is to say, how much guano should he use with the prospect of 
obtaining an amount of crop equal to that which the dung will 
give ? There is no point in regard to which greater differences of 
opinion exist among practical men than this, and the reason no 
doubt lies in the fact that the two things are not strictly com- 
parable, their mode of action being in many respects different. 

Dung not only acts during a whole rotation, but produces certain 
chemical changes on the soil, promoting those decompositions which 
are so necessary for bringing its various constituents into the state 
in which they are most suitable for the plant ; while guano is 
limited in the time of its action, and does not promote, at least to 
any extent, the decomposition of the soil. Notwithstanding these 
obvious differences, it would be very important to have a more 
definite idea on this point than can be derived from the facts at 
present at our disposal ; and, for this purpose, it would be necessary 
to have several series of experiments made in different parts of the 
country, in such a manner as to be completely comparable, and 
continued through several seasons, and on different descriptions of 
soil. Suppose 20 tons of farmyard manure to be* used as the 
standard, another plot might be manured with 1*0 tons and 3 
cwt. guano, another with the same quantity of manure and 4 cwt. 
guano. Further, there should be spaces without dung, but with 6 
and 8 cwt. of guano per acre, and also others in which 10 tons of 
farmyard manure used alone are contrasted with the effect of 3 
and 4 cwt. of guano alone. 

The whole experiment might be arranged somewhat after the 
following scheme : — 


20 tons 
farmyard 
manure. 

30 tons- 
farmyard 
mamu’e and 
3 guano. 

Nothing. 

3 cwt. 
guano. 

10 tons 
farmyard 
manure and 
4cwt. guano. 

S cwt. 
guuuo. 

10 tons 
farmyard 
manure. 

6 cwt. 
guano. 

3 CTV't. 
guano. 

S owt. 
guano. 

10 tons 
farmyard 
manure. 

6 cwt. 
guano. 

20 tons 
farmyard 
manure. 

Nothing. 

10 tons 
farmyard 
manure and 
3 c\vt. guano. 

10 tons 
farmyard 
manure and 
4 cwt. guano. 


Larger quantities of manure might be used on the same principle 
if it be thought necessary, and portions of the experiments might 
be omitted if the individual considered their number greater than 
he could accomplish. Various modifications would sdso be intro- 
duced in particular instances ; indeed it would be advisable to 
leave experimenters considerable latitude in their choice, but it is 
essential that in all cases the experiments should be performed in 
exactly the same manner by more than one experimenter, 

The permanence of the action of different manures is a matter 
affording a large field for inquiry, and on which our present in- 
formation is very scanty. It is well known that some ^manures 
have no permanent effect, but exhaust their whole influence on. 
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the crop to which they are applied, and act chiefly as stimulants,’ 
as they have been called ; that is to say, they add little to the soil, 
containing perhaps only one or two of its essential elements, and act 
by bringing into play its latent capabilities, and causing those sub- 
stances which lie dormant in it to pass into the plant, and so 
become useful. This is particularly the case with nitrate of soda, 
and every one must remember the interest which was excited some 
years since by some experiments of the late Mr Pusey, in which an 
extremely small application of that salt produced a very remarkable 
increase in the crop. Now, in such a case nothing is added but a 
small quantity of nitrogen, which has caused the increased crop to 
take from the soil all the other constituents which it required ; and 
hence it may be asked, whether such an application may not 
diminish the" subsequent crop by taking away their substances, 
which it would be most likely to avail itself of. 

The only experiments bearing upon this point are some made 
many years since by Kuhlman, which go to show that a diminu- 
tion of the subsequent crops does really occur in some instances. 
A repetition of these experiments under varied circumstances 
would be of much importance. A still farther extension of such 
inquiries to the effect of manures over a complete rotation is also 
much wanted, for it is a point on which there is almost no informa- 
tion in existence. . 

Another important subject of investigation is to be found in the 
determination of the circumstances connected with the use of 
superphosphate, which, as one of the most important of all arti- 
ficial manures, requires especial study. The ground upon which 
the use of this manure was founded was, that by rendering the 
phosphates soluble they become more accessible to the plant. It 
is now known, however, that plants do not take their food from 
solution, hence the principle is wrong; and, moreover, no sooner 
does a superpho.sphate become distributed through the soil than 
the lime and other substances with which it comes in contact bring 
hack the phosphates into their original state of insolubility, although 
of course they are more effectually spread through the soil than 
they would otherwise have been. 

It is more probable, therefore, that it is the minute subdivi- 
sion, and more intimate admixture with the soil, produced by 
rendering its phosphates soluble, which has been influential in 
promoting their action ; but if this is so, what would be the effect 
of using a larger quantity of insoluble phosphates ? A ton of super- 
phosphate contains about 7 cwt. of phosphates, soluble and in- 
soluble, and costs about £7. For the same money, the farmer may 
buy in the shape of bone-ash 16 or 17 cwt. of phosphates, and in 
that of coprolites 30 to 35 cwt. What effect, then, it may be 
asked, would be produced by the application^ of a ton of ground 
coprolites to the acre ? Although it might be less at first, might 
not its permanence of action render it as useful or more useful in 
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the long-run ? Should it prove that the action of the superphos- 
phate is more powerful, it would then be important to know what 
portion of the eiOfect is due to the sulphate of lime or gypsum, of 
which superphosphates contain nearly half their weight ; and thus 
we should be led to try a mixture of insoluble phosphates and gyp- 
sum, being well assured that, if they act thus mixed, they can be 
obtained more cheaply than in the form of superphosphate. On the 
other hand, it is possible, that the effect of the manure may be in 
part due to the acid it contains acting upon the soil and promoting 
those changes which are known to be constantly proceeding in it, 
and are bringing the valuable matters from an inert into an active 
condition. Hence we see indications for the performance of a 
series of experiments in which a superphosphate is used on one 
plot, and the bone-ash and sulphuric acid from which it was made 
separately on two others. 

Again, some manufacturers make a practice of adding to their 
superphosphate a small quantity of some salt of potash, from which 
they expect to obtain a favourable result. When it is recollected 
that it is not possible to add 2 per cent of potash to a superphos- 
phate at a less cost than from 10s. to 15s. per ton, and then the 
quantity contained in the usual application — ^say S cwt. — ^will not 
exceed 7 lb. to the acre, it comes to be worth inquiry whether the 
farmer is justified in paying the increased price, and therefore a 
series of experiments, in which a superphosphate is used alone and 
along with a salt of potash, would be of much interest. 

The effect of uniformity of distribution of manures is also a 
question of much importance, and here again the experimenter is 
led in another direction. If we consider that when 3 cwt. of a 
manure are used per acre, this amounts to little more than an ounce 
to each square yard, it cannot be doubted that the distribution must 
be very imperfect, unless it is assisted by the solubility of the 
manure, when the rain completes for us that which the hand does 
imperfectly. . . 

To a certain extent, additional uniformity can be secured by mix- 
ing the manure with some other substance intended to give it bulk 
before application, as, for example, with twice its bulk of dry soil. It 
is more than probable that cases will be met with in which this mode 
of proceeding will be found to produce a more or less marked action. 

The action of different salts upon the crop forms a wide field for 
inquiry, and among these nothing is more important than the action 
of potash. In an address given some time since before the High- 
land Society, I pointed out that, if the exhaustion of the soil of this 
country should ensue from the present system of agriculture, which, 
however, I do not consider likely, it will most probably depend 
upon the consumption of the potash of the soil. Should this be the 
case, the use of the salts of that alkali will obtain a greatly increased 
importance in the practice of agriculture. It is remarkable that at 
present they are found to be very uncertain in their effects. Some 
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years since, and chiefly at my instigation, a quantity of a salt of 
potash (the muriate) was put at the disposal of a number of experi- 
menters by the Highland Society, and the results obtained were, 
in many cases, extremely remarkable, especially upon the potato, 
so much so indeed that several individuals, at their own expense, 
used a considerable quantity of the salt next year ; but whether 
from the nature of the season, or to what cause it was due, it is 
impossible to say, but the results were completely negative. And 
the consequence w^as, that those who tried it w^ere deterred from its 
further use, although it is much to be regretted that they did not 
extend their experiments suflSciently far to ascertain the cause of 
this remarkable discrepancy. 

These are only a few of the points which appear to merit the 
attention of the agricultural experimenter, and it would be easy 
to point out many others. To do this, however, would be to tax 
your patience, and would be apt to carry me beyond the prescribed 
limits. I shall have done what is required on an occasion like the 
present, if I have brought distinctly under your notice the import- 
ance of such inquiries, and more especially the necessity for at- 
tending to all the precautions required to secure accuracy. Do not, 
however, let what has been said on these points deter you from 
making experiments, or suppose that it is diflScult to attend to these 
precautions, for the fact is, many of them are less troublesome than 
might be at first sight supposed, and practical experience of the art of 
experimenting makes some of them almost matters of routine which 
are attended to without causing any consideration. Whatever labour 
good experiments entail, is far more than counterbalanced by their 
value. Let me urge, therefore, on all the importance of experi- 
mental inquiry, and more especiaUy on the young farmer, to whom 
it is personally valuable, for it sharpens those powers of observation, 
on the proper use of which so much of the farmer’s success depends, 
while there is nothing more important to the advancement of agri- 
culture. But it must not be forgotten that energy and perseverance 
are essential to the experimenter, and that nothing is to be done 
without both labour and expense. I know too well the time and 
cost of scientific inquiries-not to point them out distinctly; and it 
cannot be doubted, that as agriculture advances these must become 
greater and greater, until they exceed the means of private investi- 
gators. Elaborate experiments are extremely costly ; and it is 
understood that the experiments of a well-known investigator have 
been carried on for many years at an expense exceeding d&1500 
per annum — a sum which, considering their extent, is really very 
moderate. Such an outlay will rarely be made, and the fanner 
ought to appreciate at its full value" so liberal an expenditure. 
The time will no doubt come when Government will have to be 
applied to ; and, considering its national importance, there is no 
reason why agriculture should not be assisted as some other depart- 
ments of science now are. 
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DISEASES OF SHEEP FE'D ON TUENIPS. 

By Hugh Bobthwxok, Traqmir Knowes, Peebles. 

(Premium, £ 5 .) 

The diseases to which sheep are subject when fed on turnips 
are numerous — braxy, pleuro-pneumonia, louping-ill, and sturdy. 
Braxy attacks sheep of all ages fed on turnips, on all conditions of 
soil, and variety of turnip. Symptoms : the animal affected becomes 
languid and dull, uneasy and restless, separates itself from the 
rest of the flock, the head lowered, ears hanging, back arched, belly 
considerably swelled, and obstinate costiveness. As the disease 
advances, a clear liquid sometimes oozes from the mouth, after 
which death is certain. The post-mortem appearances reveal the 
bowels or small intestines highly inflamed, the stomach full and 
much disordered, a strong offensive smell. It is apparent that 
death has been caused by an overloaded stomach, or eating too 
much dirt along with the turnips, which produces inflammation of 
the bowels. Braxy is generally most severe in old sheep that have 
been fed on turnips when hoggs. In Scotland, generally, when 
sheep are intended to be fed, they are put on turnips in the month 
of October, and confined on them, with no other kind of food. The 
change of food, together with the often rapid filling of the stomach, 
causes inflammation to take place. When sheep are put on turnips 
for the first time, there is no danger of confining them at once. It 
requires about eight days before they eat them freely, so there is 
little danger of an overloaded stomach. Another great cause of 
braxy in sheep, especially on wet soil, is eating the turnips too bare 
before being shifted. Nothing can be more reprehensible in the 
management of feeding sheep, than to compel them to eat up the 
fragments of turnips which are rolled in mire. The eating of these 
is often the cause of braxy to a great extent ; * another cause of 
braxy is when the turnips have been rendered hard by a severe 
frost, and the sheep suffer hunger while it lasts ; on a sudden thaw 
ensuing, the animal having been formerly stinted, eats voraciously, 
and braxy is sure to follow to a certain extent 

Prevention : although braxy is the most fatal disease that sheep 
are subject to, it can almost be totally prevented in sheep fed on 
turnips by proper management. Sheep that have been previously 
fed on turnips, when intended to be fattened, should be put on 
gradually — ^two hours the first day, three the second, and so on for 
the course of a week ; afterwards, if well sheltered, they ought to 
be closely confined on the turnips, and hay or oat straw given. A 
variety of food is most desirable, as it is very difficult to feed sheep 

* We are not sure how far it is right to term this hrpy. It seems to be a severe 
inflammation of the stomach, arising from the irritating eflects of sand or earth, 
which can often be ta^en out in handfuls. The animals die in intense agonj, with 
the head almost invariably turned back towards the seat of the irritating substances. 
Cutting the turnips, and putting them into troughs, is the only way to keep sheep 
healthy in the circumstances described. — E d. 
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on turnips alone, exposed tor atmospheric changes, without a loss 
from disease. They ought always to be shifted to a fresh lot before 
the sJidls, as they are termed, are picked up, and never eaten too 
bare if the soil is damp. If the frost is severe, and the turnip well 
covered with snow, they ought to be shifted daily, always in the 
morning, and no more given them than can be eaten up at night. 
In this way the sheep feed well in snow. In the end of the year, 
when thick hoar frost is frequent, they ought never to be shifted in 
the morning till it is off the sbaw. If the soil is very wet, and the 
weather fresh, they ought always to get as many at once as serve 
them for eight days, as they aremot so ready to get foul as on a small 
enclosure. When a severe black frost sets in, and the turnips get 
very hard, as much hay as they can eat must be given. The follow- 
ing facts will show, that by attending to the rules mentioned above, 
braxy in sheep fed on turnips can be in a great measure prevented. 

On the farm of Traquair, from seven to ten score of sheep of all 
ages have been fed for the last four years, from October till the 
middle of February. Only one case of. braxy has occurred during 
this time ; whereas, in former years, on the same farm, when the 
management was different, the loss was always considerable. ^ 

Of all the diseases which attack sheep, braxy, or inflammation of 
the bowels, is the most difficult to cure. If the animal is lean, and 
treatment desired, blood should be drawn freely from the jugular 
vein, a smart dose of castor-oil administered, with warm fomenta^ 
tions to the belly, which can be done by applying cloths dipped in 
warm water. I have cured a good many by this mode of treat- 
ment, when taken in the first stage, but when the disease was 
advanced, I have always failed to effect a cure. 

Pleuro-Pneumonia . — ^It is with some diffidence that I attempt 
to treat on this disease, seeing the difference of opinion held by 
scientific men. • Nevertheless, as it is a disease that attacks sheep 
to a greater extent than is generally supposed, I shall state a few 
facts which have come under my own observation. 

Symptoms , — These are various, yet nevertheless characteristic 
in acute cases. In the first stage the animal is observed to feed less 
greedily for a day or so ; on the second day after being noticed, the 
eye becomes glaring, neck outstretched and drooping, nostrils di- 
lated, with slight coughs at intervals. The animal becomes restless, 
and moves about, showing no desire for food, but evidently thirsty. 
On the third or fourth day, death ensues. In cases where the 
malady is slower in its progress, the animal is observed to be not 
thriving, frequently coughing, the flanks lift greatly, especially 
when hurried in its walk. The eye is glaring, and the animal feeds 
sparingly, and sometimes remains in this state for months, but gene- 
rally a severe purging ensues, when death is the inevitable result. 

Postr-mortein Appearances, — In acute cases the pleura and 
lungs are highly inflamed ; the lungs and throat are gorged with 
frothy mucus j the flesh inside the chest presents a yellow appear- 
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ance, especially if tlie animal is in high condition ; the brain is in 
general considerably congested ; and the stomach and bowels are 
slightly affected. A good deal of fluid is found inside the chest in 
animals when the disease is of slow progress, indicated by frequent 
coughs, purging, and emaciation. The predisposition to this disease 
often remains latent for a considerable length of time, until some 
exciting cause often occurs in the management. The sudden 
change of food will cause its development. On the fann of Tra^ 
quair, five scores of Cheviot old ewes were brought in from the 
hill pasture, in the month of October 1858, and put into the parks 
from two different hirsels, each having their distinct mark. Both 
were mixed together so that they might get equal feeding, 
which consisted of a few turnips carted daily into the grass 
fields. A ram was put to them in the month of October; as 
they were intended for keeping, they were put on full turnips in 
the month of February. Up to that time no disease appeared. On 
the fourteenth day, after being closely confined on turnips, I ob- 
served one affected with pleuro-pneumonia ; on the fifteenth day 
other two were affected. In the course of ten days thirteen were 
seriously affected. In these cases many would have pronounced 
the disease highly contagious, from the rapidity with which it 
spread ; however, the case was quite the contrary : of the thirteen 
sheep affected, all belonged to one hirsel. It is also a fact worth 
noting, that they were in a situation favourable for contagion, ber 
ing confined in the corner of a field, in a space less than two acres. 
I think that there was a predisposition to the disease in the thirteen 
sheep affected before being put on the turnips, or else some of the 
^heep belonging to the other hirsel would have shared in the malady. 
The soil was remarkably dry, and the turnip fresh and well kept. 
Pleuro-pneumonia often remains latent for a considerable length of 
time in either cattle or sheep, and nothing is more certain in caus- 
ing the disease to manifest itself than the sudden change of food. 
Two cows were bought from a farmer in Mid-Lothian in the month 
of March, both of which were in good condition, and, to all appear- 
ance, quite healthy. It was ascertained a few days after they were 
bought and brought home that, pleuro-pneumonia had been very 
fatal amongst the cattle at the farm from which they were brought. 
Both of the cows kept quite healthy for six months, being grazed 
all summer on old grass along with the others. The whole herd 
of cows, eight in number, were put on a second crop of grass, which 
was richer than what they had been accustomed to. One of the 
bought cows was taken ill in less than a week. Mr Brydon, of 
Traquair, an eminent veterinary, was called, and at once pro- 
nounced the disease pleuro-pneumonia. She expired on the third 
day. Bry don’s opinion was, that the cow had been diseased at the 
time she was bought, and I believe the strong pasture was the 
principal agent in causing the disease to develop itself. All the rest 
of the cattle remained quite healthy. 
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A question here arises, namely. Can a ewe affected with pleuro- 
pneumonia nurse a healthy lamb f To assist in solving this ques- 
tion I will relate the facts connected with the already mentioned 
thirteen cases among the ewes. The first four died under treat- 
ment, the fifth dropped a healthy lamb. In the course of ten days 
it was attacked by louping-ill, or, as it is termed, staggers, by vete- 
rinaries ; on the third day it expired ; another vras given her, but 
it had always an unthrifty appearance. The sixth case lambed, 
and was also attacked by loupmg-ill in less than fourteen days, and 
died ; another was substituted, but it shared the same fate ; a third 
was given her, which survived, but never had a thriving appear- 
ance. The seventh case lambed, and was similarly affected ; and 
although it survived the attack, it never fattened. All the other 
six cases dropped lambs quite healthy to all appearance, but were 
all attacked by louping-ill, and all had an unhealthy appearance 
when sold in the month of August. It may be said by some that 
the mother, being scarce of milk, caused the lambs to be unhealthy; 
but all had plenty of milk. It was evidently, however, of a consti- 
pating nature, which in all probability was the cause of louping-ill 
in the lambs. The ewes were kept on, and put on turnips in the 
month of October, and sold to the butcher in the beginning of Peb- 
ruary. They fed quite as well as the rest that were not affected. 

Pleuro-pneumonia attacks sheep of all ages fed on turnips, but is 
generally most severe in old ewes of five and six years old. Prom 
the considerations just stated, it is obvious that one great cause of 
pleuro-jneumonia in sheep fed on tuniips is the predisposition to the 
disease in the animal before being put on turnips, the origin of which 
can sometimes be traced to hereditary influence, as a proof of whicji 
the following^ fact may be stated : — A lot of Cheviot tups were bought 
at Hawick fair from an eminent breeder, to he used on Traquair hill- 
land. After being brought home, one of the number was observed 
not to make the same improvement in condition as the others ; but 
as nothing was considered to be seriously wrong, he was put to the 
ewes at Martinmas, and appeared to serve them well. After being 
brought in from the ewes with the others, and all fed alike, still he 
never made the same improvement However, pleuro-pneumonia did 
not manifest itself clearly till the space of eight months after he was 
bought, when all the symptoms became visible. To prove the here- 
ditary influence, two tup lambs were kept, got by him, and three 
from another ram. The five lambs were put on turnips by them- 
selves about the beginning of October. One of them, got by the dis- 
eased ram, died of pleuro-pneumonia in the month of December, and 
the other in the month of April. The other three are still alive and 
quite healthy, which is pretty strong evidence of hereditary influence. 

^ Prevention : From the facts already stated it is seen that it is 
difficult to prevent pleuro-pneumonia in sheep fed on turnips, espe- 
cially old ewes brought from pastoral districts. When sheep are 
suspected of being tainted with pleuro-pneumonia, they ought to 
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get hay and a little bruised com along with turnips, to prevent 
them from scouring. I have tried to fatten sixteen sheep affected 
with pleuro-pneumonia, within the last three years, on this kind of 
food, thirteen of which fed well, the other three died. 

Loupim4ll^ or Staggers, is a disease chiefly confined to young 
sheep, and is often very fatal in lambs from two to eight weeks 
old. It generally breaks out among hoggs when put upon turnips. 
I have seldom seen a sheep attacked with louping-ill above eighteen 
months old. Symptoms ; In acute cases the head is elevated, and 
considerably twisted to one side ; the eye has a glassy appearance, 
a peculiar twitching of the ears, a crunching of the teeth, and 
frothing at the mouth. As the disease advances, the animal gets 

3 uite stupid, rears or rises on its hind legs, and leaps about in a 
istracted state. Intervals of freedom from these symptoms are of 
a few hours' duration. Eelapses again occur, and if not treated, the 
malady in these cases assumes much the same appearances as dis- 
temper in the dog. In cases where the malady is of slow progress, 
signs of emaciation are visible, a stiffness in the hind-quarters 
comes on, which often become totally paralysed. Sheep sometimes 
survive in this state for weeks, quite unable to move their hind- 
quarters ; yet they feed as greedily as a healthy sheep. 

Post-mortem appearances : In acute cases, the stomach is much 
disordered ; clay or dirt is found in round balls, sometimes inter- 
mixed with wool ; the small intestines are a good deal inflamed, 
and the brain highly so. In cases where the malady is slow in its 
progress, the brain is comparatively healthy ; the dung hard and 
dry ; the spine, especially about the loins or near the kidneys, is 
much diseased, and presents a darkish appearance. Yery often 
tumours are found near the spine, as large as a marble, which some- 
times form, break, tod this generally relieves the animal a good deal, 
but seldom effects a cure. In these cases the animal is very tenacious 
of life, and presents a distressing appearance, pining away to skin 
and bone, before death puts an end to its suffering. Causes : The 
primary cause of louping-ill, or staggers, in a great many cases, can 
be traced to the soil upon which they are nursed when lambs. On 
the hill-land of Traquair Kjnowes, lambs are very subject to louping- 
ill. Those that were partially affected when lambs, but got appa- 
rently better, are always the first to fall victims to the disease when 
put upon turnips. It is impossible to detect anything wrong with 
them at the time they are put on turnips. Prevention : Cases of 
louping will occur on every condition of soil and variety of turnip, 
if the hoggs have been bred on pasture subject to its ^ attacks, as 
there is often a predisposition to the disease in the animal before 
being put on the turnips. The only preventive is keeping the 
turnips clean, with a variety of food — ^hay, if it can be had — and 
shelter at night, if the weather is stormy. Hoggs had better be 
driven a mile every night to obtain shelter, than allow them to 
lie all night expos 3d to wind and rain. On the farm of Traquair 
TRANS. — OCTOBER 1861 . K 
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Knowes, which is naturally very subject to louping-ill, the cutting 
of turnips has been tried with the hoggs fed on turnips for the last 
two years. It has succeeded well even in the lot of the ten score 
of hoggs formerly mentioned, the disease having broken out to a 
severe extent, threatening to exterminate the whole flo^. Not a 
single case occurred after the tuimip was kept clean, and nay given. 
. Sturdy attacks only young sheep, chiefly from nine^ to eighteen 
months old. The symptoms are various, but are easily observed. 
The animal in its first stage appears dull, often lagging, behind the 
rest of the flock. As the disease advances, the head is uplifted, the 
eyes prominent, and instead of running straight forward, the animal 
wheels round in a circle. There is always partial, and often total, 
blindness. The - animal often lives for months after the first 
symptoms are recognised. In opening the head a bag of water 
is found in the posterior lobe of the brain, always on the same side 
as that to which the animal turns. It is sometimes on the surface, 
and at other times below the brain. In cases of sturdy preceded by 
louping-ill, the symptoms are not always so easily known. ^ The 
head is sometimes hanging, at others elevated, the eyes prominent, 
never wheels, but runs straight forward, staggering, and often 
falling over. On opening the head the bag of water presents all 
the appearances of the former case, but is always lodged in the 
cerebellum, or near the medula oblongata. These cases are termed 
thoHorill by some writers, from the staggering gait of the animal. 
Causes ; Great difference of opinion regarding the cause of sturdy 
exists : some writers ascribe it to dogs ; others to bad nursing ; and 
a- good many maintain that it is hereditaiy. This latter opinion is 
condemned by some veterinary surgeons ; and it is a fact which is 
often presented to practical stock-keepers, that hereditary influence 
has a tendency in aggravating the disease. 

A farmer in Peeblesshire bought of two adjacent farmers thirteen 
score of lambs in the month of August — seven score from the one 
and six from the other — all at the same price. They were top 
lambs; those from each farm wei’e separately marked for dis- 
tinguishing them. They were afterwards all grazed together, and 
put on turnips in the month of November. Thirty of the hoggs be- 
longing to the one farm fell victims to sturdy before the month of 
April, whereas only two belonging to the other lot were affected.^ 
The hoggs were all fed in one lot, consequently they all shared 
alike. It is a fact worth mentioning, that sturdy had been very fatal 
for several years amongst the stock where the thirty hoggs affected 
were bi*ed. Scanty nursing is a great cause in producing sturdy. 
On the farm of Traquair Knowes, for some years all the lambs 
were kept, both tops and ‘^palleys/’ The latter fell victims to the 

* We ouce bought in spring some Cheviot hoggs that were second lambs in the 
previous August at Melrose. There were no eases of sturdy in this lot, neither in 
winter nor spring. The tops of the same stock were fed on a neighbouring exposed 
jrajm on turnips during the winter, and nearly 20 per cent were aliected with sturd 3 \ 
The seconds had the run of some stubbie fields, and were well sheltered. Everything 
that tends to impair the health of the animal predisposes it for sturdy. — E d. 
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disease to a great extent during the winter when fed on turnips ; 
whereas the stronger, that had been better nursed, resisted its 
attack much better.* Sturdy prevails to the far greatest extent on 
wet unslieltered soil ; where the turnips cannot be eaten clean, tends 
to bring on both sturdy and louping-ill. If the animal is affected with 
the latter, and is not watched and treated, sturdy is certain to follow. 
Prevention: On the farm of Traqnair Knowes, for several years, when 
the hoggs were kept on turnips alone, the cases of sturdy were 
great. One year especially, there were as many as five to the score 
affected ; whereas, for the last two years, when hay and rape-cake 
were given along with the turnips, and shelter attended to, the 
cases of sturdy have not been above one to the hundred. During 
the last two years the lambs were no better nursed than in former 
jrears, when sturdy prevailed to such an extent. For the preven- 
tion of sturdy, Mr Gamgee advises to diminish the number of dogs. 
On the Earl of Traquair’s home-farm, the hoggs kept yearly are 
about a score, and the dogs never below ten, which is a dog for 
every two hoggs. The dogs are daily aired on the sheep pasture, 
and for the last seven years only one case of sturdy has occurred, 
which I treated and cured ; whei*eas, on the farm contiguous, Tra- 
quair Knowes, where, only two shepherd dogs are kept, sturdy has 
sometimes prevailed, as already stated, to the extent of five hoggs 
to the score. The great difference in the number of cases on 
the two farms can be easily accounted for. Upon the EarFs 
home-farm the lambs are well nursed and sheltered when young, 
which cannot be accomplished in lambs bred on Minchmuir, being 
the hill-land of Traquair Knowes, noted for its barren and bleak 
mountain sides ; and when they are put upon turnips, shelter 
canndt be obtained like that of the EarFs home-farm, surrounded 
as it is with plantations. And in this lies the whole secret of pre- 
vention : first, to get the lambs well nursed; when that cannot be 
done, to give extra feeding on turnips, and have the turnips as 
clean as possible, and let the hoggs be well sheltered.*|- 

TreatmcnL — In cases commonly called sturdy— that is, where 
tlie animal wheels round in a circle, and where the bag of water is 
found in the posterior lobe — ti’catment is often very successful. I 
have cured as many as nine out of ten. The best instruments are 
those made by Hilliards, Edinburgh. Before operating, the 
animal’s legs ought to be bound, and laid on a table, or 
otherwise elevated about two feet from the ground. Great 
care ought to be taken to keep the. head steady; the skull must 
bo pierced on the same side as the animal wheels to, close behind 
the horn, and the pipe allowed to remain in the skull till the 

* The treatment when lambs might have some effect in producing these results ; 
wetCk stocks are no doubt more liable to the disease — E d. 

+ Mr Gamgee, we imagine, maintains that a weakened or reduced constitution is 
a necessary condition of the insects which form the hydatid in the brain of the sheep 
lodging there. Is it denied that the tape-worm in dogs and the sturdy insects are 
not different forms of the eanio animal ? In the mean time such a supposition as 
this^aves us from falling back on the old theory of spontaneous generation. — E d. 
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water ceases to run ; afterwards the sucker ought to be applied. 
If the bag is near the surface, it is easily extracted after being 
emptied of its contents, and which is easily ascertained from the 
length the tube requires to be inserted before the water flows. If 
the bag is below the brain, the sucker ought only to be applied 
slightly to draw off any water that may remain, as it is impossible 
to extract the bag in these cases without injuring the brain, and 
causing death.. An opinion is held by some that if the bag con- 
taining the insects or animalcules is not extracted, a cure cannot 
be effected. I have often seen, in operating on sturdy, that cures 
are effected equally as well when the water is extracted, and the 
bag not got but of the brain, as when the contrary is the case. 
Whenever the animal is observed to turn round, it ought to be 
operated on immediately. It is highly reprehensible to wait till 
the skull becomes soft and yields to the touch. The softness of 
the skull is no criterion for the operator: the side the animal turns 
to is the only sure guide. Besides, when the animal is operated 
on, as soon as the distinctive symptoms ai'e visible, a smaller vacuity 
is left in the brainy and the animal is not reduced by emaciation, as 
when it is allowed to go till the skull becomes soft. In all cases the 
animal ought to be sheltered either from excessive heat or cold, 
and the wound in the head bound up after the operation. In cases 
of sturdy where the bag of water is lodged in the cerebellum or near 
the medula oblongata, I have always failed to effect a permanent 
cure. Still these cases are not hopeless, for I know a good many 
are cured by experienced operators; but having never seen it done, 
I cannot say positively how the operation is conducted. 

There is a disease peculiar to ewes in lamb fed on turnips, 
especially if in high condition, when turned off to the grass or 
driven any distance, and which may be termed founder^ The 
animal affected loses power of its legs, and is seldom treated witii 
success, and death often ensues in a few hours. Although a fatal 
disease, it can be prevented by putting the ewes gradually off the 
turnips on to the grass — one hour the first day, two the second, 
and so on for the course of ten days. If the ewes are intended to 
be driven any distance, such as to a market, hay ought to be given 
along, with the turnips for the course of fourteen days before starting. 

Sheep, especially noggs, are often attacked with purging when 
put on turnips in the end of the year. If it continue only for a 
few days, it ought never to be checked by medicine ; hay, a few 
Scotch fir branches, or a run over some heather two hours in the day, 
will generally have the desired effect ; but if the purging still con- 
tinues, and the animal becomes emaciated, there is reason to suspect 
the lungs are affected. In this case the animal ought to be removed 
from the rest, and a little bruised corn and hay given along with the 
turnips, which will often have the desired effect, after baffling the 
most stringent medicines. 

Kote by Editor — From want of space, the continuation of Mr Inncs's 
papff!' on Bemarkahle Trees Juis been defended till xTamumj. 



135 


ON QUARTER-ILL, OR BLACK-LEG. 

By James M^Gillivrat, V.S., Rayne. 

[Premium — The Gold Medal.] 

It is many years since a well-known scientific gentleman said, 
“ diseases are more easily prevented than cured, and the first step to- 
wards their prevention is the discovery of their causes." The present 
time is remarkable for the precision with which scientific subjects, 
more especially those connected with the practice of medicine, are dis- 
cussed ; nothing, however gigantic or minute, can escape the mental 
acumen, the recorded and accumulating experience, and the search- 
ing investigation now made to bear upon this most important of all 
physical subjects ; not even the progressive variations'^ of dis- 
ease can elude the sifting and persevering industry that rarely 
misses the track, but with steady aim pursues them close through 
every lane^of life." 

In responding to the call of “ The Highland and Agricultural 
Society of Scotland'' for reports on Black-Leg, the writer of the fol- 
lowing pages trusts that they will not be found unworthy of patient 
investigation. No doubt the disease, subsequently discussed, is 
not now so common as it once was, still it now and again appears 
amongst stock on well-regulated farms. Last month a farmer in 
my neighbourhood lost two good stirks in one day by black-leg ; 
this gentleman never setons nor gives oil-cake. During the present 
month, October, a farmer, in a rich district, and occupying a good 
and large farm, wrote me to attend and seton his stirks, “/or,” says 
he, they are dying daily," On attending at the farm I found 
that three beasts had died of quarter-ill within a few days. The 
nature, cause, prevention, and treatment of this disease are, there- 
fore, far from being unimportant subjects for study or discussion. 

SECTION L— PROXIMATE SYMPTOMS OP BLACK-LEG, OR QUARTER-ILL. 

The first symptoms that attract attention to animals kffected 
with this disease arc a vague and listless expression about the 
face, eyes dull, ears heavy and dangling, pulse irregular — some- 
times not to be felt, at other times as high as 70, 80, or nearly 100 
per minute; mouth dry and hot; at times the membrane of the 
eyelids very red, but not always so; often lameness in one of the 
limbs; enlargement about the spine, quarters, brisket, neck, or head; 
unwillingness to be moved about, whether down or up; no food 
taken; rumination gone; bowels at first slightly constipated, and 
getting more so as the disease progresses; urine scanty and high- 
coloured ; and, finally, on pressing the enlarged places the animal 

TRANS.— JANUARY 1862. I* 
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evinces little pain, but, if the disease has existed for some time, 
there is a crepitating crackling feel under the skin, well known to 
every one who has seen the disease. These are the most promi- 
nent symptoms when the animal is affected esctemally. When the 
disease attacks the animal internally, many of the above symptoms 
are wanting; the animal may not be lame, but is extremely weak, 
unwilling to turn round, if down will not rise, and if up will not 
readily lie down ; if left alone, stands stupidly in one place ; there 
is obstinate constipation, no urine, breathing hurried and painful, 
legs and ears icy cold, and shows a painful feeling if pinched be- 
tween the ribs, or about the flank. If the majority of these symp- 
toms are present, there is little difficulty in determining the disease 
and the result. Most cases of quarter-ill occur in young animals ; 
very few are affected with it after they are eighteen months old ; 
still I have met with it in stots and heifers feeding. In such cases, 
as soon as the disease was certain, the owners had them slaughtered. 
I have also met with this disease in milch cows ; and in such cases 
there is a greater chance of treatment becoming available, as the 
disease takes a much longer time to run its course, and the consti- 
tution is not so much depressed at first. If a little blood is taken 
frona an animal suffering from an attack of black-leg or quarter- 
ill, it is black, thin, does not redden on exposure to the air, and 
does not readily coagulate : this last sympton will depend partly 
on the intensity of the attack, or the length of time it may have 
existed. In all cases, without exception, the blood is abnormal, and 
shows a remarkable deficiency of fibrin. 

IsTo doubt there are symptoms more remote than those now re- 
corded, but such symptons are very obscure, and I am not aware 
of a single case of black-leg having been detected until a local 
determination — congestion — had been effected in some part of tlie 
animal, and its presence, and that of the disease, indicated by the 
actions or movements of the beast. The great difficulty is in de- 
tecting the presence of the disease sufficiently early to allow the 
knowledge of its existence to be of any practical benefit. 

It will be obvious to every one who has acquired a sufficient 
degree of scientific knowledge of the structure, functions, and 
habits of animals, &c., that the deterioration of the blood is more 
or less of a gradual process. In proof of this point, and in con- 
nection with the subject under investigation, I may mention a cir- 
cumstance that just occurs to my mind. I was employed to take 
blood from nine one-year-olds; six of these had blood apparently 
of good quality, the blood of the other three was uncommonly 
black, thin, and bad-looking; so much so was this the case, 
that the people who were rendering assistance made observa- 
tions on its bad appearance. Well, one of the three had blood 
blacker than that of the other two : this one died of black-leg 
within ten days, and another of the three died of quarter-ill or 
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black-leg within one month from the time they were bled. Ori- 
ginally there were eleven stirks, but two died of the above d.isease 
immediately before the lot were bled. Thus four stirks were lost 
from same cause within two months ; the remaining seven wei*e 
put early to grass, and all lived. The owner had no faith in 
setoning then, but setons all now, and no deaths. 

Autopsy. — Appearcutices presmbed hj the carcases of animals 
that' died of Blach-Leg. Tbe principal attack of this disease is 
generally confined to a circumscribed spot. If it show externally 
in a puffy and swollen state of any organ, or any part of an organ, 
on cutting open such place the whole underlying sub-cutaneous cel- 
lular tissues are found gorged with black-looking stuff, from which 
oozes out a large amount of serum, mixed with colouring matter 
and water from the blood ; some albumen is mixed up, still slightly 
characteristic, but in a decomposing state ; there is a manifest want 
of the ordinary cohesive properties of blood, even in all the blood- 
vessels throughout the carcass ; in arteries and veins the blood is 
thin, black, watery, and shows no coagulative tendency whatever, 
does not redden on exposure to atmospheric air, does not coagulate 
at all, even if kept for days, and passes rapidly into decomposition. 
This local affection is peculiar to, and distinctive of, black-leg, and 
it may, and often does, occur internally; it is found about the 
kidneys, the spine, in the abdomen, in the chest, and about 
the head and neck, &c. In every place it presents the same 
appearance, and is distinguishable by the same physical character- 
istics. I have carefully examined, under the microscope, with 
powers varying from 200 to 410 diameters, the blood from a beast 
that died of black-leg. Under these circumstances I have compared 
it with blood taken from a healthy beast, and the difference was very 
obvious. The blood from the diseased animal exhibited a disinte- 
grated mass, without organisation, showing no distinct corpuscles, 
red or white — something indeed like ruptured fragmentary cell- 
walls, but nothing definite; while, with the same microscopic 
powers, the normal blood showed its organisation at a glance, the 
red and white corpuscles clear and distinct. 

I have examined many animals differently affected, as to locality, 
and I find the disease presents the same features wherever situated ; 
and, if left to itself, death always ensues in black-leg by asthenia ; 
still, in most cases, the part or organ directly aflbeted by it is cir- 
cumscribed, local, and small. Often one is puzzled how to account 
for the suddenness of death, the visible causes are apparently so very 
trifling. However, on making a careful post mortem examination, 
and taking fully into consideration the state of the affected place, 
and its physical consequences, while the animal was still alive, the 
cause of sudden death becomes evident. Under the congestive action 
which had at one period existed, the capillary vessels had given way, 
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and permitted the escape of their contents ; fibrinless, disintegrated, 
and watery blood passed into the tissues; this diseased and dis- 
organised fluid had forced itself, or been forced into, and permeated 
the soft parts immediately surrounding, and connected with, the 
affected parts. Whether or not any physical or structural change 
had taken place in the capillary organisation, by which the escape 
of the fibrinless and disorganised blood was facilitated, I have never 
been able to determine. Most likely there is such a change; but in 
order to have an opportunity of making the proper and conclusive 
examinations on this point, the affected animal would require to be 
destroyed in the early stages of the disease. The truth is, before 
the parts are subjected to examination there is so much disinte- 
gration of all the tissues about the affected part, and they are so 
closely amalgamated with the putrefying blood, with which their 
every crevice is filled, that the whole presents the appearance of one 
homogenous mass ; and it is only with considerable care, and no little 
difidculty, that a fair sample of the so-called blood can be separated 
for inspection. Partly in consequence of the high temperature that 
existed in the early stages of the disease, the blood passes rapidly 
into decomposition ; and, before the disease has been long in existence, 
much of it is essentially dead, giving off gas, as all decomposing 
animal matters do; the crepitating feeling under the skin is due to 
this. Around the outer edges of the diseased spot the functions of 
life have been partially performed, and a certain amount of this dead 
and decomposing animal matter has been carried off by the still 
acting absorbents, and by them has been deposited throughout the 
animal system, and thereby acting as a poisonous agent. The cause 
here referred to may seem inadequate to the effect; but the effect 
of such an agency depends more upon the previously existing state 
of the blood, as to its susceptibility for being acted upon by the 
peculiar influence of such agents, than upon the quantity of dead 
matter that may be introduced into the circulation. The peculiar 
state of the blood has been already referred to ; and, taking them 
together, I am satisfied they are the principal means of determining, 
and in a considerable degree accelerating, the period of death. 

SBCTJON II,— -THE XATITEB OP BLACK-LEG OE QUAETEE-ILL. 

Should I be able to elucidate the true nature of quarter-ill, then 
the task of pointing out the means of prevention or cure will bo 
comparatively an easy one. And it is true that some diseases may, 
in their very nature, so affect the animal system before they run 
their unavoidable course, and produce such ravages in the animal 
system, that to raise up the body into a comparatively healthy state 
may be impossible. In such a case, to prevent an attack of the 
disease, or to mitigate its severity so as to render its occurrence 
comparatively harmless, is the best policy that can be pursued. Dr 
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Jeuner’s inimitable application of vaccination as a preventive of 
small-pox, is an obvious example of what I mean. 

For many years made quarter-ill, or black-leg, my special 
study, and at my suggestion hundreds of experiments have been 
made in connection with its prevention. The results will be faith- 
fully given as we go on, accompanied by hundreds more in the same 
direction. Without entering on the question as to whether the dis- 
ease has its origin in inflammatory action or not, 1 shall at once 
state, that all investigations that have been truthfully conducted, 
point directly to the conclusion that the blood of all animals affected 
with quarter-ill is deficient in the most important element, fibrin. 
The red corpuscules are in a disintegrated state, and this condition 
of the blood is not restricted to this particular disease. The state 
of a cow's blood suffering under the disease known as red or hh^ch 
water, is precisely analogous ; and in the human subject, the con- 
gestive form of typhus presents exactly the same symptoms of attack, 
runs the same course, and is sometimes as rapidly fatal. Of this 
last affection Dr Fordyce says, that when the attack is fatal, it 
sometimes kills in five minutes, sometimes it requires half an hour, 
seldom longer than that time. Should the patient linger a little 
longer, we find it recorded that petechioe, and sometimes vibices, 
appear on the surface, the pulse intermits and sinks, the extremities 
grow cold, and death ensues. The disease I am now studying Is 
clearly one of a decidedly typhoid character. It is congestive typhus, 
with a local determination; the thin semi-disorganised blood exuding 
through the coats of the bloodvessels, and becoming lodged in the 
cellular tissues in the neighbourhood of the congestion, whether sub- 
cutaneous, inter-muscular, or internal. 

SECTION III.— CAUSES OP QUARTER-ILL OR BLACK-LEG. 

All physiologists who have directed their attention to the subject, 
have agreed that the deficiency of fibrin, and the otherwise vitiated 
state of the blood, are the principal proximate causes of quarter- 
ill. In endeavouring to elucidate the remote causes of this malady, 
let us first of all inquire, What is the source of fibrin, and the other 
constituents of healthy blood in the Graminivora ? and, secondly. 
What part does the fibrin, &c., perform in the animal economy? 

Firstly, The digestive apparatus in ruminants is not very simple. 
Their food consists of vegetable products, and much of these contain 
very little nitrogen. It is from these vegetable compounds, how- 
ever, that their blood, and, consequently, all the various organs 
composing their bodies, are abstracted. Liebig says : — “ Chemical 
researches have shown that all such parts of vegetables as can 
afford nourishment to animals contain certain constituents which 
are rich in Nitrogen;^' and the most ordinary experience proves, 
that animals require for their support and nutrition less of these 
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parts of plants in proportion as they abound in nitrogenous con- 
stituents. These important products of vegetation are especially 
abundant in the seeds of the different kinds of grain, and of pease, 
beans, &c., in the roots and the juices of what we commonly call 
vegetables. The nitrogenous substances referred to are generally 
styled the plastic elements of nutrition, and are vegetable fibrin, 
vegetable albumen, and vegetable casein. Mulder says, that, in 
both plants and animals, a substance is found which is produced 
within the former, and is imparted to the latter through their food ; 
it is contained in all parts of plants, in their roots, stems, fruits, 
leaves, &c., and in all their saps ; and it forms different compounds 
with sulphur and phosphorus, or with both. Thus the vege- 
table albumen, fibrin, casein, &c,, are the basis of the animal 
system, and enter into the various combinations therein produced. 
These considerations induced Mulder to give to the product of 
vegetable albumen, &c., the name of Protein. The blood, or the 
constituents of the blood, are consequently compounds of this pro- 
tein, with variable proportions of inorganic substances ; and it has 
been truly said that without it no life appears possible on our planet, 
— through its means the chief phenomena of life are produced. In 
addition to the above, however, we know that another class of sub- 
stances is required in the animal economy, such as starch, gum, 
sugar, &c. ; these are convertible in the animal system, and are 
necessary for carrying on the air-breathing process, and for the 
accumulation of fat, this fat being again convertible to other pur- 
poses. 

Secondly^ What part does the fibrin perform in the animal 
economy ? Pibrin being that substance which exhibits more vital 
properties than any of the other fluid components of the blood — so 
much so, that, if separated from the other constituents of the blood 
it is capable alone of assuming the condition of an organised tissue, 
— ^it was natural to suppose that it was the pabulum from which 
materials were drawn for the growth and development of tlie 
animal body. This opinion was at one time held and promulgated 
by Dr Carpenter ; but it has been shown that, so far from there 
being any evidence of the identity of the fibrin of the blood and 
the substance of muscle (flesh), the evidence goes entirely in the 
opposite direction. Further, it has been clearly demonstrated, from 
both structural and chemical indications, that fibrin is rather in a 
transitionary state towards the fihro-^elatinous textures than to- 
wards the cellulo-albuminous class; because the fibrous netw’ork 
which is formed by its coagulation hears a stronger resemblance 
to the white fibrous tissue than to any other texture of the body ; 
whilst the points in which the chemical properties of fibrin differ 
from those of albumen are such as manifest a relationship to 
gelatine. 

Now, there is a large class of tissues in the animal structui'c 
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named gelatinous, from the large quantity of gelatine that may be 
extracted from them; the principal of these are the skin, hair, 
hoofs, cartilage, serous membranes, and the soft part of bones, &c. 
The organised fabric of animals contains a very large quantity of 
gelatine ; in fact all our knowledge of the development or growth 
of the gelatinous tissues combines in leading us to regard them as 
secondary products, which take their rise in fibrin, and can only 
be generated by the metamorphosis of protein compounds. We 
may therefore regard it (fibrin) as the special basis of the many 
gelatinous tissues which occupy so important a position in the 
animal economy. Most chemical physiologists have agreed that the 
substances forming gelatinous tissues cannot, under any circum- 
stance, be retransformed within the animal body into any kind of 
nutritive material, excepting to gelatinous tissues again. It is easy 
to understand, then, how the blood in young animals may become 
destitute of fibrin, for the gelatinous tissues in young animals 
form a far larger proportion of the whole body than they do in 
full grown animals. A constant demand is, in them, made on the 
fibrin of the blood to meet the requirement of material for the 
fast growing gelatinous tissues contained in the cartilage, the soft 

E arts of bones, the ligaments, the serous membranes, the skin, hair, 
oofs, &c. Once the fibrin is transformed or converted into these 
gelatinous tissues, it cannot be reconverted into blood, or enter 
into the composition of any other part of the living body. 

It is a singular fact connected with quarter-ill or black-leg, 
that young animals apparently, under almost every circumstance 
or condition, have been affected by it — some of them lean, and 
daily getting more lean, others of them fat and daily getting fatter. 
This anomaly, however, may be easily explained : the daily food 
supplied to the former, if sufficient in quantity, has been sadly de- 
ficient in quality ; it has been destitute of the elements of protein, 
also of those necessary to produce fat. In the latter case, where 
the animals have been in good condition, thriving as well as one 
could wish, the food has been rich in matters adapted for the pro- 
duction of fat, starch, oil, &c., but deficient in the plastic or nitro- 
genous elements of nutrition. The elements of fat have been fur- 
nished in the food, the animal has grown well, the framework has 
been raised ; but in furnishing to the strong, large, and fine frame 
the fibrin, &c.j necessary to produce the gelatinous tissues, the 
amount of fibrin in the blood has been reduced much below the 
normal standard. Some exciting cause passes over the animal, and 
he becomes a victim of this fatal disease. 

The most casual observer must be cognisant of the fact, that 
some breeds of cattle are more liable to be affected with quarter- 
ill or black-leg than othera The old breeds common to Scotland 
many years ago, were the most, subject to its attacks ; and, where 
there still remains a few of them, other circumstances being alike, 
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they are even now far more liable than the line short-horn and 
short-horn crosses now to be met with in every locality. Gene- 
rally the breeds that showed the greatest liability to an attack of 
this disease (I never heard of an animal having it twice) were 
thich-skinned, strong-horned, shaggy-haired, heavy-boned, clurnsy- 
looking brutes : and, although there were exceptions, they were 
not commonly supplied with properly nourishing food ; and the 
fact that they were heavy in the offal, the skin, hair, bones, &c., 
— ^being far heavier than in the improved breeds — say, this fact 
alone made them far more liable to attacks of quarter-ill or black- 
leg, inasmuch as the gelatinous tissues, being more extensive, 
made a greater demand on the fibrin of the blood, reducing it 
below the proper standard, and thus predisposing the animal to 
diseases of a typhoid character. Moreover, when the breeds now 
referred to were common, the accommodation for cattle was not 
nearly so comfortable as it is now. Byres were either low, dirty, 
and ill-ventilated cots, or they were open in many places to all the 
winds of the heavens. I recollect perfectly what a work it was to 
stop up and keep out the snow when the “ dnfty'' day came ; 
many of the young animals wei'e half-starved for meat and shelter, 
and no wonder they died of quarter-ill or black-leg. I find that 
improvement in comfort and stock has had a most beneficial effect 
in warding off this very fatal disease. The breeds now valued arc 
well housed, comfortably kept, regularly supplied with food, and 
that food of good quality and a sufficient supply, — on all well- 
regulated farms the cattleman being considered the most import- 
ant man amongst the officials, the consequence is that black-leg 
has become very restricted. Still, whether it be anything about 
the farm-steading, such as exposure to certain unhealthy currents, 
the mode of management, the breeds, or anything raised in the 
crops, black-leg does now and again appear, and the sequel of this 
report will show that there is more of it in this country than would 
at first sight appear. 

SECTION rv.— -PREVENTION OE BLACK-LEG OR QUARTER-ILL. 

Possibly without any true notion of the manner in which the 
animal system became affected by the operation, setoning the dew- 
lap of stirks, as a preventive of black-leg, has been practised, on a 
very limited scale, in Scotland for at least twenty-five or thirty 
years back. For a great part of twenty years I have practised it 
myself, and have never lost sight of its effects as a preventive. I 
recollect perfectly of the first lot of cattle I setoned ; it was in the 
autumn — three one-year-olds and two two-year-olds had died, on 
the farm, of black-leg, and all within a few days. Another person 
and I proposed to the overseer of the farm that the remaining 
stock of the same age should be setoned in the dewlap as a pro- 
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ventive. And, as a commencement at that farm, I then setoned 
thirty-three cattle; most of them had been sucking calves, and had 
never been bound in a house, and consequently the job was a keen 
one ; no more of the cattle died, however ; and I do not recollect 
of hearing of another beast being attacked at that farm with black- 
leg after the setoning was begun and carried on. 

The principles on which setoning for the prevention of this 
disease is adopted may here be explained; it has already been 
pointed out that the pitoximate cause of the disease is the deficiency 
of fibrin in the blood — the disease itself being congestive malig- 
nant typhus. In all typhoid diseases the fibrin is deficient in 
the blood, and there is very little arterial action; but it is found, 
by the experience of all medical men, that if an inflammatory action 
can be set up in the system, even should it be circumscribed and 
local, the amount of fibrin in the blood is immediately increased. 
Dr Carpenter says, “in putrid or malignant fevers ^' — and such is 
lilach-Ug — “there appears to be a very marked diminution of fibrin, 
and also in the other solid constituents of the hlood ; and in its 
advanced stages the hlood may entirely lose its power of coagula- 
tion ” — in such a state I have fomd the hlood in hlach4eg — “ and 
in a case of typhus abdominalis in which the blood was analysed 
the fibrin was altogether deficient." Now, the quickest, the safest, 
and the best plan for raising and maintaining a merely local in- 
flammatory action in cattle, and thus keeping up a pi’oper amount 
of fibrin in the blood, is by inserting a seton in the dewlap. The 

f )art of the animal called the dewlap is that portion of comparatively 
oose skin where. the lower part of the neck terminates in the 
brisket between the forelegs. The manner in which I operate is 
this: I have a seton-needle five inches long, very sharp at one end 
and blunt at the other, in which there is a large eye ; I take the 
strongest and broadest tape-wick to be got. Prom twelve to four- 
teen inches of this wick is required for each boast ; about three 
inches in the middle of this setoning string is smeared with a mix- 
ture of equal parts of digestive and blister ointment ; this smeared 
string is now inserted into the eye of the sotoning-ncedle. I then 
pull down the skin for about three inches, almost between the fore- 
legs in front, thrust through the needle, leave the setoning-string 
in the opening — fastening the two ends of it securely, and the 
operation is completed. To have an increased benefit from the 
seton it should now and again be turned, and a little fresh ointment 
put upon it to excite and keep up a strong but merely local in- 
flammatory action. The mere presence of tn^e seton, however, act- 
ing as a foreign body, will serve to keep up the necessary irritation 
and slight suppuration, and so long as this is done so long will the 
consequent inflammatory action maintain the proper amount of 
fibrin in the blood. 

By men whose minds were unprejudiced and open to conviction. 
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setoning the dewlap of their young stock as a preventive of black- 
leg, has been fairly tried, and with the best results. However, the 
doctrine of prevention is a very dark and uncertain one, and requires 
strong proof and a broad basis whereon to establish a principle 
founded on it Although, from extensive and prolonged proot^ I 
am, myself, perfectly satisfied of its efficacy, yet I was anxious to 
test the principle by an appeal to the experience of stockmasters in 
general. During the present year I had above one hundred copies 
of the enclosed circular* sent to farmers and others scattered over a 
portion of the kingdom one hundred miles long by forty miles 
broad ; also to the Orkneys, &c. I addressed to all the same cir- 
cular, without making any special observation to any one. Many 
of the gentlemen so addressed I have never seen, merely had their 
names and address from the public newspapers. Enclosed along 
with each circular I sent an envelope stamped and addressed to 
myself. The answers are most satisfactory ; they are from men of 
every grade in agricultural society — ^proprietors, land-stewards, 
and farmers; each and all freely give their experience on this 
important subject. From these it will be seen that setoning 
the dewlap is the principal means adopted for the prevention of 
quarter-ill or black-leg; still other appliances are useful in keeping 
the animal in a healthy state — these will be, and have already been, 
referred to. I shall now avail myself of this proof, by subjoining 
a few of the principal notes received in answer to my circulars, 
giving the exact words of the writers, and the initials of their 
names and farms or residences — ^viz. : 

1. P. G., H., says: ** In answer to your inquiry, three years ago 
I got ten calves setoned, and all came through safe ; next year I 
neglected setoning, and sics of them died of quarter-ill ; last year I 
had ten setoned, and all came through: previous to my adoption of 
setoning, I was in the way of losing one, two, or three yearly. I 
know of nothing equal to the seton.” 


*Februari/ 16, 1860. 

Sib, — ^Wishing to be possession of reliable Statistics on the effect of Setoning 
the Dew-lap as a preventive of Quarter-Ill in young Stock, I resi^ectfully req^uost 
your answers to these few questions : — 

I. State the gross number of Calves you have had Setoned yearly ? 

II. For how many years have you practised Setoning ? 

Ill How many of those Setoned have died of Quarter-111 ? 

IV. Previous to your adopting the Seton, were your young Stock subject to 
Quarter-Ill ? 

V. Do you know of any other means of prevention equal to, or preferable to, 
the Seton ? 

You will oblige ine very much if you procure information on the above points 
from any of your neighbours, and enclose, along with this note, to, your obedient 
servant. 
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2. J. L.J M., writes ; For five years I setoned nine calves yearly, 
and none died ; often I lost before. Three calves died of quarter- 
ill the year before I commenced setoning.” 

S. J. S., 0., writes; ‘‘Have much pleasure in answering your 
queries. For the last six years I have setoned from sixteen to twenty 
beasts yearly, out of which there has not been a single death from 
quarter-ill. Three years previous to adopting the seton, out of eight 
year-olds we lost three of quarter-ill ; and yearly before, from time 
to time, a beast."’ 

4. A. L., B. E., says : “ For the past twenty years I have setoned 
between fifty and sixty calves yearly; very few of these have died, 
if any. My stock was very subject to quarter-ill, previous to my 
adopting the seton. The use of a moderate quantity of linseed- 
cake has been found to be very beneficial to young stock after 
being housed, continuing this until grass next season.’" 

5. W. S., F., says : " For five years I have setoned eight calves 
yearly; two of these died of quarter -ill. Previous to adopting the 
seton, nearly the one-half of the number died yearly.” 

6. E. M‘W., 0., says: ‘'I have setoned nine calves yearly for 
fifteen years, and of these I have lost one in quarter-ill. I lost 
repeatedly before. In 1847, one was affected and died. I bled 
the rest as a preventive, and in five days, one more died in quarter- 
ill ; I setoned the remainder, and had no more trouble.” 

7. Mr W., D., writes ; “I have setoned for upwards of sixteenth 
years from thirty to forty of my own stock yearly. Throe of the 
whole have died. Previous to adopting the seton they died of 
quarter-ill occasionally ; but since, I have taken more trouble in 
feeding, and this, I think, has much to do with prevention. I 
know of no plan preferable to the seton : the seton is the most 
simple. Blistering on the loins with tar, and bleeding, is said to be 
a preventive. 

8. A. 0., B., writes: “ I have setoned my young cattle for eight 
years, from twelve to fourteen yearly ; two of these have died, but 
it was doubtful if quarter-ill was the cause of death. Previous to 
setoning, I often lost three or four in one year from quarter-ill. I 
never tried any other preventive.’’ 

9. D. M., E., writes: “Previous to the late proprietor letting his 
forms, the young stock, which averaged about thirty, were all 
setoned yearly, for about twenty-four years, the present cattleman 
being hei’e all the time, and longer, say for thirty years past ; and 
during the time of setoning, does not recollect of a single death 
from quarter-ill.” 

10. G. H., L., writes: “I have setoned for four or five years from 
seven to nine yearly ; none of these have died. Previous to seton- 
ing, scarcely a year passed but some of them died. I have tried 
different things to prevent it, but I prefer the seton."’ 

11. G. A., C., writes: “I have setoned eight years, six calves 
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yearly, and none of those have died. I was very much distressed 
with quarter-ill before. I know of nothing equal as a preven- 
tive.^’ 

12. W. 0., C., writes: Have setoned my calves for sixteen years 
at least ; averaging six calves yearly, one, died in quarter-ill the day 
after being setoned ; no more have died ; my stock were exceed- 
ingly subject to quarter-ill before.” 

IS, N. 0., P., writes : “Setoned ten calves yearly for eleven years; 
none of these died, but before, some seasons, I lost in quarter-ill.” 

14. A. S., Gr., writes; “For the last eight years I have setoned 
, twelve calves yearly ; two of those setoned have died of quarter- 
ill ; previous to setoning I did lose some calves, but not to a great 
extent ; what I approve of is a selection of food, so as to keep the 
bowels regular, and the blood in a healthy state — ^linseed or oil- 
cake ; I have used this for four years along with the seton, and 
have lost none since,” 

15. A. M., S.: “I had twelve calves setoned yearly for ten years ; 
of these two have died of quarter-ill. Previous to setoning, my 
beasts were very subject to quarter-ill.” 

16. G. M., W., writes: “Have setoned from eight to ten calves 
yearly, for about four years back; two of these have died, but 
before I setoned, my stock was very subject to it. I know of no 
other plan equal to the seton as a preventive.” 

17. J. P.j landsteward, 0., writes: ‘‘I am in receipt of yours 
regarding setoning calves. I shall give the information with great 
pleasure : there are always twenty calves on the farm here, and 
since you setoned them first, eight years ago, I have done it always, 
and lost none; before setoning, scarcely a year passed without 
deaths ; the year before you commenced it here there were four 
died in quarter-ill. I know of nothing equal to the seton as a pre- 
ventive; please let me know the ointment you approve of for 
making the setons.” 

18. J. L., H., writes : “ I have setoned my young beasts for four 
years back, from seven to eight yearly, and of those setoned none 
have died. I was terribly annoyed with quarter- ill before I 
setoned. I have lost four in one season. 

19. J. D., B., writes: “I have practised setoning for about twelve 
years. I have done from thirty to forty for myself and neighbours 
yearly, and during that time I have known only three to have died 
of quarter-ill ; last year I neglected to seton my own, and one of 
them died ; three years ago I neglected it, and one died ; for my 
part, I know of nothing equal to the seton as a preventive ; before 
setoning, I scarcely passed a year without losing one or two.” 

^ 20. G. H., M., writes : “For eight years I have setoned yearly 
sixteen calves ; two of these have died ; many of my young beasts 
died of quarter-ill before I commenced to seton.” 

21. Mr C., L., writes : “ Had for several years lost two or three 



QXJAETEE-ILL OE BLACK-LEG. 


147 


yearly from quarter-ill, but have for the last five or six years 
setoned my young stock, and no symptoms of the disease have 
appeared since that time; my young stock, bred by myself, is 
generally about fifteen."' 

22. R A., H., writes : “I have practised setoning for eight years, 
and have setoned sixteen calves yearly ; of these I have lost one 
or two of quarter-ill. I approve of 1 lb. of oil-cake per day to each 
beast, as there have none died since the oil-cake has been used by 
me ; previous to using the seton my stock were very subject to 
quarter-ill.” 

23. J. M., J., writes ; ‘^Have setoned for nine or ten years from 
eight to twelve yearly ; and none of those setoned have died. To 
a very great extent I was subject to quarter-ill in ray stock before 
setoning.” 

24. J. L., B., writes ; “ I have practised setoning my stirks for 
nearly twenty years, and from fifteen to eighteen yearly. Of 
these few, if any^ have died of quarter-ill. Occasionally some died 
of quarter-ill before I commenced to seton.” 

25. J. D. 0., A., writes: have setoned for the last eight 

years eight to ten yearly ; none of these have died ; previous to 
setoning, mine were very bad for dying in quarter-ill.” ^ 

.26. Widow A., J., '‘Had seven calves died of quarter-ill in 1857 ; 
was induced to try the seton ever since, and none have died.” 

27. W. P., J., writes : “ I have setoned nine calves yearly for 
seven years, and none of those have died. Generally, two or three 
yearly died before I commenced to seton.” 

28. J. D., 0., writes: "We have setoned yearly, for at least 
eight years, nine calves ; one of these always ate out the seton and 
died of quarter-ill ; generally, we lost one or two yearly before ; 
the seton is the only preventive I know of.” 

29. A. P., M., writes : " I have setoned for four or five years 
fifteen calves yearly ; none of these have died of quarter-ill : pre- 
vious to setoning, I lost one, two, and three calves yearly. I think 
when I gave oil-cake I had no quarter-ill.” 

30. G. B., Y., writes ; " I have setoned twenty-six calves yearly 
for the last six or seven years ; only lost one of these, and that 
one only last week ; before setoning I was very subject to quarter- 
ill, generally losing four or five in a year by it. I know of no 
other preventive than setoning.” 

31. J. M., Porgue, writes : “ Have setoned for fifteen years six 
calves yearly ; only one of these died of quarter-ill, and that one 
ate out the seton.” 

I shall now add a few extracts from the answers to my circular, 
that refer more particularly to the value of oil-cake as preventive 
of black-leg or quarter-ill : — 

32. R U., Orkney, writes : “ I was on a large farm for about 
twenty years. I recollect fifteen calves died of quarter-ill in one 
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year. The late Captain Barclay of Ury published his experience 
in a letter. His plan was to give about 1 lb. of oil-cake daily until 
the calves were put on grass next season, commencing when 
weaned. This was adopted, and there was no more quarter-ill.’' 

33. E. A., G*., writes; approve of 1 lb. of oil-cake daily to 
every calf. I give this, and use the seton steady. None die of 
quarter-ill now, and many did so before.” 

34. Mr 0., a farmer, writes : I take my young beasts into the 
house pretty early, in the autumn at least all night, and for a few 
weeks about the end of grass and the beginning of winter I give 
some oil-cake. I pay good attention to their comfort and clean- 
ness. I don’t let them get too fat or too lean, and I am not 
troubled with quarter-ill.” 

35. A. M., G, writes: '‘I give oil-cake as a preventive for 
quarter-ill. I have done it for nine years, and have never lost 
any of my calves that got oil-cake during the winter. I have lost 
three in a season before.” 

36. J. L., of A., writes : “ The Hereford breed of cattle that I 
have now had for more than twenty years seem well adapted to 
this northern climate, having only lost one, a calf, of all the herd, 
some years ago. It was supposed to be attacked by quarter-ill. 
Since that time I allow a small quantity of oil-cake to be given to 
the calves the first winter, which not only keeps them in better 
condition, but is said to be a preventive of quarter-ill ; at any rate 
I have lost no more than what I have stated of either young or 
old of any disease whatever.” 

37. A. M., C. K, writes : ‘^Erom all I can hear the setoning of 
calves is not general in this quarter. A few give oil-cake as a pre- 
ventive of quarter-ill. I have done so for some years, and have 
never lost any of my calves that got oil-cake in winter ; previously 
I lost many.” 

The above-noted quotations are a few of the most prominent 
from a mass of letters now before me, selected not that they differ 
in sentiment with the others, but because they are the most con- 
cise, and represent the largest number of animals. They are the 
spontaneous expression of the experience of practical men en- 
gaged in agriculture — ^men of all grades, from the small faimer 
with his three calves yearly up to the large stock-master who raises 
yearly nearly threescore calves — all are agreed that setoning the 
dewlap or a little oil-cake, or perhaps both, are almost certain prO'^ 
ventives of black-leg or quaHer-ill, 

^ Young beasts should be accustomed to eat oil-cake about the 
time they are weaned. In addition to its value as affording the 
proper pabulum to special organs and elements of the body, and 
thereby assisting in the prevention of quarter-ill, it is admirably 
adapted for securing the development of the whole body, and is 
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therefore intrinsically valuable as a general article of food. In 
connection with, and pertaining to the prevention of black-leg or 
quarter-ill, I shall here insert a few 

General Observations on the Raising^ of Young Stocic , — By sup- 
plying young animals with food rich in the elements of albumen, 
fibrin, and casein, or substances convertible into these, the 
normal state of the body and blood may be maintained, and the 
risk of the attacks of diseases, such as black-leg, will be materially 
lessened. I find that the oat straw furnished to cattle often con- 
tains very little real nourishment, but a very small quantity of 
protein compounds, not above per cent of nutritive value, 
good hay about 8 per cent, while 61 lbs. of good turnips are equal 
in feeding value to only about 2 lbs. of average oil-cake. 

A knowledge of the quantity and nature of the food necessary 
to be furnished to the young animal, suited to the breed, age, and 
condition, would go far to enable the stock-master to raise and 
treat his animals in a safe and profitable manner. The feeding pro- 
perties that straw presents are very various, arising from several 
causes — ^the kind of grain, the nature of the soil, the variety of 
season, and the condition when harvested— all these will have 
their influence on the nutritive properties of straw. The same 
may be said of turnips — ^the kind of turnip, the manure employed, 
the season and the soil — all these affect the feeding properties of 
turnips. One thing has appeared to me strange and shortsighted, 
that any person conversant with agriculture should purchase the 
so-called artificial food, so much advertised in the public papers, for 
the purpose of fattening our domesticated animals. Why, those who 
compound and sell such artificial food cannot have access to a single 
ingredient but what the farmer can furnish for himself at about one- 
fourth part the price asked by these venders. The whole secret 
consists in the stock-master becoming familiarly acquainted with 
the selection and the proper appropriation of the food. The prac- 
tical farmer should know that the young animal has difierent 
wants from the full-grown one; that it requires phosphates and 
bone-earth to build up and strengthen the solid parts of the bones 
— milk, good sti'aw, barley, oats, wheat, and hay contain these. 
Again, elements are necessary for the production of muscle, gela- 
tinous .tissues, and the soft parts of bone — well adapted for this pur- 
pose are pease, beans, bran, or linseed; and for even young stock 
a certain amount of food convertible into fat is necessary — turnips, 
potatoes, and linseed-cake are here indicated. All the above, or 
proper substitutes for them, may be had by the farmer in any 
quantity, of the best quality and at the cheapest possible rate ; 
aud I shall now add a few hints as to the manner in which this 
may be accomplished. 

No single substance that we possess, so far as I am aware, can 
rival oil-cake as a compound for feeding live-stock, still, its com- 
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position being accurately ascertained, could not a compound be made 
upj of other kinds of food, equally as good in feeding properties, 
and at the same time cheaper than the oil-cake ? Now, it is w^ll 
known that oil-cake generally contains from 22 to 25 per cent of 
protein compounds — that is, albumen, gluten, &c. In this respect 
the pea and the bean are the only seeds that approach it, the 
pea containing about 24* per cent, and the bean sometimes as 
much as 28* per cent, of protein compounds. Again, oil-cake 
contains a great amount of fatty matter, sometimes nearly 12 per 
cent, oil or fat in some cheap form or other must therefore be 
added to any mixture that is to rival or be equal to oil-cake. If, 
with 90 lbs. of beans, we could mix, grind up, or otherwise incor- 
porate 10 lbs. of oil or fat, we should have a compound nearly 
equal in all but one respect to an equal weight of the cake from 
the natural seed. Thus 100 lbs. of English oil-cake, and 100 lbs. 
of beans so prepared would .consist respectively of — 


Starch, sugar, and gum or mucilage, 

Oil-cake. 

. 89 

Bean-mixture. 

40 

Gluten, albumen, &c., .... 

. 22 

26 . 

Fat, - . . 

. 12 

12 

Saline matter, 

Water and husk, ..... 

. . 7 

3 

. 20 

20 


lao 

100 


On comparing these two columns, we see that the mixed beans 
have the advantage in regard to starch and gluten, and are defec- 
tive only as regards the inorganic or saline matter ; of this last the 
beans contain only one half as much as oil-cake. An addition of 
6 lb. of bone-meal, recently ground and in a fresh and sweet state, 
would supply the deficiency of lime and phosphates, and would 
make a mixture equivalent in chemical composition, and therefore, 
I should hope, equal in fattening and other virtues to an equal 
weight of oil-cake. Thus the proposed mixture would consist of 

Prepared beans, . . 90 lb. 

Oil or fat, . . . 10 „ Fine linseed oil would do. 

Bone meal, . . . 6 „ 


106 „ 

The principal diflSculty attending the above composition would bo 
in procuring and mixing the/a^ with the bean meal, but the same 
end may be attained in a different way; the linseed of good 
quality contains upwards of 20 per cent of oil. A mixture, there- 
fore, of 

Bruised linseed, . . 40 lb. 

Bean meal, . . . 60 „ 

Bone meal, . . , i ■ 


Professor Johnston. 
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would contam of the several constituents which are essential to the 
value of the mixture about the following : — 


Starch, . 


401b. 

Protein compounds, . 


27 „ 

Patty matter, . 


n „ 

Saline matter, . 


7 ,, 

"Water and husk. 


10 „ 


104 ,, 

This mixture comes very near to that of oil-cake, and might be 
admirably adapted for preserving animals, especially young stock, 
in a healthy state. 


SECTION V. — TREATMENT OE BLACK-LEG OB QUARTER-ILL. 

The treatment of this disease is known to be a most unsatis- 
factory and hopeless task. I believe of 1000 cases 999 die in 
defiance of any treatment. I have myself seen a few cases that 
were amenable to treatment, and recovered. To give any chance 
of a recovery, the affected animal must be early observed. This 
is not often the case, as the affection is very insidious ; also the 
affected part must be external to the vital organs of the body, 
must not involve any joint or the head, &c. Unfortunately the 
disease is not often observed until congestion has taken place — a 
local effusion peculiar to this disease — and if the local determina- 
tion is internal, or deeply seated amongst the muscles, in any joint 
or about the spine, the throat or the head, then, I think, nothing 
effectual can be done. On the other hand should its existence he 
early detected, be circumscribed in its action, having its local seat 
amongst the sub-cutaneous tissues, or superficial to the sub-cutaneous 
muscles exteimal to the body, say on the shoulders, the ribs, or 
the thick parts of quai’ters, then it may be possible to x’clieve the 
suffering brute ; and this must be done by exciting inflammation, 
not genei'al inflammatory action, but an inter-current extraneous 
inflammation ; and this is the best and only eligible means of raising 
the due proportion of fibrin in the blood, counteracting the deadly 
effects of the disease, and restoring the circulation to its normal 
condition; — Fomenting the affected place, and around it, with very 
hot water ; rubbing all round with strong topical stimulants, such 
as aqua ammonia, spirits turpentine, in equal parts, with a little 
olive oil ; mustard extracted by strong vinegar or spirits turpentine, 
and applied warm ; or if the affected part be puffy, swollen, or 
edematous, it may be opened, and lint or tow dressings, saturated 
with Venice turpentine or strong digestive ointment, may he stuffed 
into the opening in order to induce an inflammatory or suppurative 
action. Setoning the dewlap may be tried even at this late stage, 

TRANS. — JANUARY 1862. M 
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putting strong ointment of the digestive kind on the cord; also 
keeping the bowels open by salts, oil, or croton. 

Sheep , — In regard to sheep, their digestive system and circula- 
tion being, with slight variation, the same as that in cattle, and as 
in the present day they are in general supplied with food similar 
to that of cattle, I cannot conceive of any essential difference in 
the nature, treatment, or prevention of black-leg in the one from 
the other. A modification of the principles now laid down as ap- 
plicable to cattle will, if adapted to the difference of habit, be found 
in every respect suitable for sheep also. 

SECTION VI.— CONCLTiniNO B.EMAEKS ON BLACK-LEG. 

In conclusion let me present an abstract of the statistics of 
black-leg or quarter-ill, as handed to me by farmers and stock- 
masters, &c., men daily employed in rearing stock, and who are 
consequently the first judges of such matters, having ample op- 
portunity of acquiring the necessary knowledge of all the external 
circumstances relating to cattle, young or old, under disease or in 
health. I have given a complete and truthful report of the whole 
facts, having myself no preconceived notion to substantiate ; I have 
no inducement to keep anything back or add a single iota to the 
reports sent to me, my sole and only object being to bring out 
and establish the truth ; and I believe there never was any one 
principle in the pathology of any disease more clearly brought out 
than that black-leg can be prevented by the proper application of 
the preventives now pointed out, and the efficiency of which has 
been fairly proved by practical men. They are simple in themselves, 
their action and effect has been clearly demonstrated, and in- 
dependent of their special action in reference to black-leg, some of 
them are the most beneficial agents the stockniaster could employ 
for the growth and development of his young animals. In fine, let 
the plan now pointed out, and recommended after proof had in 
thousands of instances, be pursued, and black-leg as a disease will 
disappear from the farmer’s stock, and the place of its name be 
found empty in his calendar of incidents. From answers to my 
circulars, from authentic and correct letters, and memoranda now 
before me — exclusive of calves setoned this autumn — I find the 
number of calves setoned is 6454. This is the number of which 1 
have had authentic information ; out of this number 31 have died 
of black-leg, thus giving an average of one in every 208. The 
same documents inform me — the farmers" own testimony — that of 
an equal number of calves previous to adopting the seton they lost 
1075, or otherwise, that one in every six died of black-leg. 

Many of the letters received on this subject report that the 
writei's never had blackdeg on their farms, and consequently do 
not seton. I simply say, if they did, their evidence would be 
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useless. It is the stockmaster who lost steadiljr previous to seton- 
ing, but who does not lose after, whose evidence is a proof; 
and it is remarkable and confirmatory of the principles laid down, 
that in no known case has the seton been tried and failed. 

Small as is the average of those animals that have died after 
being setoned, it is augmented by the two following circum- 
stances : — Some farmers who seton their stock themselves put the 
seton too near the animars head ; it has too little hold, excites little 
action, and is comparatively useless. Another circumstance is, a 
farmer loses a few stirks in black-leg, instantly the remainder is 
setoned ; is it any wonder that more of them die of black-leg ? 
The predisposing causes were so strong that the seton would have 
required to perform a cure to save the animal. See case No. 5 in 
report; the farmer was the setoner here* Of those that have 
been properly and timeously done — September and October is the 
best time — after the manner recommended in this report, not more 
than one in 300 died ofUach-leg. 


O^r THE RECLAIMING OP TOXSIBE. 

By William Tait Burton, Proprietor. 

[Premium — Gold Medal.] 

The estate of Toxside is situated in the parish of Temple and 
the county of Mid-Lothian. It is about thirteen miles south by 
east from Edinburgh. The distance by^ road is fifteen miles. It 
is ten miles from Dalkeith, and a like distance from Peebles. It 
is bordered on the north by Lord Rosebery's property in Mid- 
Lothian, and Sir George Clerk's in Peeblesshire; on the west by 
Peeblesshire; on the south and east by the Haddington and Peebles 
turnpike, which skirts the estate for about two miles. The Dal- 
keith and Peebles road passes through the property for a third of 
a mile at the north-west corner. 

The extent of the estate is about 1100 Scotch acres. The eleva- 
tion varies from 820 to nearly 1 000 feet above the level of the sea. 
The highest part of the property is Toxside-hill, which is now let 
as a separate nolding ; all the rest of the land is in my own occu- 
pancy. Toxside-hill, which is the north-eastern corner of the estate, 
forms the western extremity of an elevated plateau, which runs for 
a short distance parallel with the Muirfoot range, from which it is 
separated by a level valley about a mile in breadth. 

This portion, which is about 100 acres in extent, is nearly reqt- 
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angular ; the south-western comer forming a salient angle, of which 
one of the sides runs north, and the other east. The surface is 
nearly level, dipping gently to the north and east. It is elevated 
about 160 feet above the plain on which Toxside stands, to which 
it descends on the southern and eastern faces by a rapid and pretty 
uniform slope of about 1 in 6. 

The rest of the property consists of a gently undulating plain, 
intersected by numerous small sluggish streams, affluents of the 
South Esk, and which drain but very imperfectly the land through 
which they flow. To one looking down from the ridge of Toxside- 
hill, the whole country presents a singularly flat aspect — wide 
stretches of black moss, apparently dead level ; varied here and 
there by a broad and low gravelly hillock, like sandy islets on the 
surface of a still sea. Such, indeed, is more or less the character 
of the district in upper Mid-Lothian, which lies between the moun- 
tain limestone and the silurian of the Muirfoots, and contrasts very 
strikingly with the hills and glens peculiar to these formations in 
this neighbourhood. 

The whole property is on the lower carboniferous sandstone. 
The soil on Toxside-hill is a stiff tenacious clay, resting on a deep 
bed of dark-brown clay, admirably adapted for making tiles. To 
the north, about a quarter of a mile from the ridge of the hill, and 
where the level has fallen about 60 or 60 feet, the clay is succeeded 
by a deep unimprovable flow-moss on the mountain limestone. To 
the south and west of the ridge, the clay continues about half-way 
down the steep slope, and then gives way to dry sharp land on a 
gravelly subsoil, resting on the sandstone underlying the lime. 
Turther west, and not far from the middle of the lower part of the 
property, the sandstone crops out, and affords a most excellent 
building-stone, of easy access, an equable, close-grained, dark-i*ed 
stone, which may be taken out in blocks of almost every size. 

Both in the immediate neighbourhood of this quarry, and in the 
other rising grounds, the soil is generally light and friable, and the 
subsoil gravelly. The level moss, so far as I have been able to 
observe, rests upon clay ; but it would be exceedingly difficult to 
ascertain what is at the bottom of some parts of it. 

If I have rendered intelligible my description of the lands of 
Toxside, it will be seen that there is very little natural shelter. The 
level-lying fields of Toxside-hill, being higher than any land in the 
immediate neighbourhood, are exposed to every wind that blows. 
The fields which lie on the steep slope descending from the ridge 
of the plateau to the low level grounds beneath are protected from 
the north and east. But from all the westerly winds, which are 
the prevailing winds in the district, there is hardly any shelter on 
any part of the estate. Situated at the western extremity of a long 
level valley running east and west between the Muirfoots on the 
south, and the low undulating hills belonging to the mountain lime- 
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Stone on the north — the low lands lying across the mouth of the 
valley, the high lands crowning the end of the ridge which forms 
its northern barrier — every field on the property is fully exposed 
to the wild west wind, which comes with unchecked fury over 
the bare level lands which stretch for miles and miles in north 
Peeblesshire. 

Toxside was bought by my grandfather, the late Thomas Tait, 
near the end of the last century, for the sum of «£*3500. It was 
then held by a tenant on a lease of nineteen years for the yearly 
rent of £102. 

The appearance of the property was at that time desolate in the 
extreme. There was from one end of it to the other neither ditch, 
dyke, hedge, nor tree. A few willows skirting the stagnant pools 
only added to the dreariness of the scene. A part of it was under 
a certain kind of tillage; but even that part was cultivated to 
little profit. From want of draining, the ground was often lying 
full of water when it ought to have been ready to receive the seed. 
Late sowing made late reaping ; and in all but unusually early 
seasons the harvest was very precarious. Of the rest of the land, 
the small portion which was naturally dry was under a rude system 
of rotation. A part here and there was taken up, the only bound- 
ary of the fields being the very natural one of the capability of the 
land to bear the horses and ploughmen. A crop or two of oats was 
taken off, providing fodder for the cattle and manure for the infield 
farm. It was then laid down in grass, and left in pasture, to await 
its turn to receive the plough. The natural pasture was left to 
nature. Not a tree had been planted to shelter the stock from the 
blasts of winter ; no attempt was made to get rid of the stagnant 
water; such a thing as a surface-drain was never thought of. 
Many acres of now valuable land — of the most productive land on 
my property — were then entirely useless to man or cattle, in many 
places impassable — ^the dx'eary abode of the wild-duck, the curlew, 
and the snipe. 

The house and steading were about half a mile from the turn- 
pike, which skirts the property on the south-east. They were ap- 
proachable, or said to be, by what in courtesj^ was called a road ; 
but was in fact a mere track hardly passable in wet weather. All 
the buildings were in a miserably ruinous condition. The dwelling- 
house was mean and uncomfortable, and the steading afforded 
hardly any accommodation for wintering beasts, so that it was 
utterly impossible to manage stock economically, or indeed to 
cultivate the arable land with profit. 

At the expiry of the lease, which was current at the time of the 
purchase, the property was let in portions to three small tenants, 
whose united rents amounted to nearly £300 ; but as they never paid 
their rents without grumbling, complaining that their farms were 
too dear, I determined to take the land under my own manage- 
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ment, with the intention of bringing it into a proper state of cultiva- 
tion. This resolution I carried into effect in the year 1835. 

Before giving a detailed account of the improvements I have 
carried out, I shall first state how I was situated with regard to 
the supply of the necessary material. 

1. Stones , — ^In the quarry already mentioned I had abundance 
of excellent stones, suitable for all kinds of building, of ready 
access and easily quarried. 

2. Lime , — ^There are lime-kilns on the road skirting my pro- 
perty on the east, less than a fourth of a mile distant, and on the 
road passing through it on the north-west about half a mile dis- 
tant, reckoning in both cases from the nearest point of my land. 
The greatest distance I have had to drive lime to any of my fields 
is about two miles. It is sold at the kiln at 2s. per boll, or 10s. 
per ton. 

3. Tile , — When I began my improvements, the nearest tile- work 
was at Dalhousie, upwards of eight miles distant. But it was not 
till I erected a tile-work at Toxside-hill that I made extensive use 
of tiles in draining. I bought them from the lessee of my tile-work 
at £1 per 1000 3-inch pipes and collars, which was the kind I 
chiefly used. 

Improvements — Buildings , — ^About half a mile from the public 
road on the east, on a site sheltered from the east and north-east, 
and where I had an ample command of water-power, I erected a 
residence for my family, and a steading with thrashing-mill, courts, 
cattle-sheds, &c., suitable to the size of my property ; and after- 
wards, at a convenient distance, cottages for my hinds. These 
buildings cost me upwards of ^3000. I then made a good road 
to the turnpike at the cost of £50. I have since, from a spring 
near the top of the slope of Toxside-hill, brought down water to 
the homestead, not only sufficient for household purposes, but also 
providing an unfailing supply in the courts, which I find to be of 
inestimable advantage to the cattle which are kept on straw. 

^ Management of Land , — ^After partially draining the land I 
intended to make arable, I divided it into fields of a suitable size* 
Exclusive of the land at Toxside-hill, which I let along with the 
tile-work, I formed nine fields, varying from 27 to 40 acres. In 
laying out my land, I always took into consideration the supply of 
water for cattle. In all my fields at Toxside I have managed so as 
to have a running stream passing through them. 

These fields have been all drained and limed. I apply from 30 
to 40 bolls (from 6 to 8 tons) per acre. The lime costs at the kiln 
2s. per boll. The expense of driving varies of course with the dis- 
t^ce of the field from the kiln. It may average on my property 
I Os. per 15 bolls, or 3s. 4d. per ton. The lime I generally apply 
to the lea the year before lifting it- Sometimes I employ it durmg 
other parts of the rotation in the form of compost, giving a greater 
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or smaller quantity, according to the richness of the compost and 
the condition of the soil. Although I have made no formal ex- 
periment to ascertain the effect of lime, by observing the difference 
of the crops on limed and unlirned parts of the same field, yet 
I may safely say I have had abundant evidence of its value in 
ameliorating and enriching land. In my fields I estimate the 
increase on the corn crop at about two quarters per acre. But it 
is not to the grain crop immediately following that I look for 
my return from the lime ; but to the turnips, and especially the 
grass. The latter is not only earlier, and more abundant, but is 
better in quality ; at least such is the opinion of the best judges, 
the cattle and sheep, which invariably find their way first to those 
parts of a field which have been limed. 

Draining , — The depth of the drains is 3 feet 6 inches, or from 
that to 4 feet. The distance between them I varied according to 
the soil. In light friable lands, with an open subsoil, they are 30 
feet apart ; in stiff tenacious clays only 18 feet. In some cases, 
where I found that at the former width they did not dry the ground 
satisfactorily, I have been compelled to put in a drain between 
every two, thus making the distance only 15 feet* Indeed it 
seems self-evident that, as land varies so much in the facility with 
which water percolates it, there can be no uniform rule, or one to 
adhere to in every kind of soil. In this, as in everything else, we 
must modify our practice to suit the peculiarities of the individual 
instance. With regard to the expense of draining, 2-inch pipes 
and collars cost £1 per 1000 ; cutting the drains, 3| feet, perhaps, 
upon an average, Is. per rood, including laying the tiles and filling- 
in; driving depends upon the position of the field, but may be 
estimated, including laying down the tiles alongside the drains, at 
4s. per 1000. 

Trom the very flat nature of by far the greatest part of the land, 
the numerous small streams by which it is intersected flowing 
almost level with the surface, I experienced great diflSculty in drain- 
ing it. I may mention one or two instances to illustrate the shifts 
to which I have been frequently put. 

A considerable stream passes through one of my fields, and is 
joined further down by another, which flows along the side of the 
field. Between these streams lay a considerable number of acres 
of good land continually under water from springs. To drain this 
land I first cut a main drain large enough to contain all the water 
from the lateral drains. But as this drain was on a lower level than 
the bed of the stream, it was evident I could get no outlet for it there* 
I had, therefoi'e, to carry it across one of the streams through metal 
pipes sunk under the bed of the stream, and to continue it a con- 
siderable way across the field below, until I got slope to carry off 
the water. 

A meadow on the north side of my steading, of about 8 or 10 
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acres, was so wet that I almost despaired of succeeding in draining 
it. The difficulty arose from the circumstance that a running water 
skirted the north side of the meadow, almost level with the surface. 
I had to carry my main drain along the side of the river to a great 
distance below; to where the fall of the stream enabled me to get 
an outlet for the drain. I then completed the draining, and by that 
means, and by the application of lime, I have had for several seasons 
crops of oats, of turnips, and potatoes, on ground which formerly 
seemed a hopeless marsh. 

This want of declivity frequently gave me very great trouble. 
Between the cultivated ground on Toxside-hill and Lord Rosebery's 
property to the north, there is a great extent of moss land, very 
soft and very wet. As the fields on Toxside-hill descend by a gentle 
slope to the north, that moss is the natural outlet for their surface- 
water. The lowest line runs east and west, but along that line it 
is almost dead level for about two-thirds of a mile. I had the ground 
levelled by the late Mr Turnbull, road-surveyor of Peeblesshire. 
For the distance of more than a quarter of a mile I had a fall of 
only 3 or 4 inches. To make the most of it, I dug in a westerly 
direction across the moss an open ditch about 180 roods, 6 or 8 feet 
'wide at the top, about 5 feet deep, and in some places 7 or 8 feet. 
By this means I have been enabled to drain thoroughly the good 
land on the south, and also to bring into profitable cultivation 6 or 
8 acres of moss land on the same side, which were cut off from the 
rest of the moss by the intersection of the ditch. 

I shall only add another instance. The higher grounds which 
overlook my property on the south sent into a complete moss a good 
deal of surface-water which had no natural outlet without inundating 
to the extent of several acres, what is now one of ray best fields. 
To get rid of that surface-water, I cut a 4-feet wide drain, and 
nearly 4 feet deep. I then caused peats to be cut out of the moss, 
so as to form drains at nearly right angles to that main drain. 1 
did that for several years, until I saw that the surface of the moss 
was in a great measure dried. I then caused the main drain to bo 
deepened by S, 4, 5, and in some places even 6 or 8 feet, and then 
surface-drained the whole. Having at length made it sufficiently 
dry, I lately planted it, fencing it with a atoneface-dyke and hedge; 
and I have no doubt that I shall soon have a thriving hedge and 
flourishing trees where not long ago there was nothing but black 
peat and stagnant water. 

Many more examples of a similar kind might be given; but I 
trust that what I have said will be sufficient to justify my opinion, 
that there are very few lands which may not be thoroughly drained, 
however level the surface, and however unfavourably circumstanced 
with regard to an outlet for the water. 

There are 1200 roods of wide open ditches on the estate, made 
both for the purpose of acting as leading drains, and for forming, 
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along with fail-dykes, fences for young plantations- These vary 
in depth from 4 to 8 feet, according to the level of the ground. 
The soil and subsoil through which they had to be cut was also of 
very varied character, and consequently the cost of making them 
varied too. It would lead me too much into detail to give the 
particulars in each instance. I shall have to recur to the subject 
when speaking of fences; but I may mention that the long ditch 
across the moss at Toxside-hill, and which serves both as a drain and 
sheep-fence between the cultivated land and moss, cost 6s. 6d. per 
rood. It is 2 feet wide at bottom, with a gradual slope on the 
north side. 

Having had considerable expei’ience in drying and improving 
moss land, I may explain the system I have generally found effec- 
tual for that purpose. Having drained it, I turn it over to the 
action of frost and the air. When dry enough on the surface, I set 
fire to it, when sometimes it will burn for weeks together. This 
causes a subsidence of the soil, and in part manures it. I invariably 
apply lime to it, to the amount of 40 bolls per acre, and sometimes 
the cleanings of hedge-sides and ditches. The drains first put in I 
have frequently found not to be deep enough. When that is the 
case, I either lift them and lay them anew, or put in other drains 
between them, deeper than the former ones. 

I may mention a case of the successful improvement of peat-moss 
by the blacksmith here, who has a small holding from me. He dug 
peats out of it for many years; and bit by bit, as he cut it down to 
a level, he drained it, by my advice, and assistance in giving him 
the tiles. He now grows good crops of oats and potatoes. Were 
landlords generally to assist their tenants in carrying out improve- 
ments, much land at present lying useless might be brought into 
profitable cultivation in our higher districts. 

Indeed, I am of opinion that all, or nearly all, the lands I possess 
are capable of improvement; and I trust that a time will come, 
when the impassable morass and the black moss-hag will wave with 
ripening corn, or bear valuable crops of turnips and grass. But I 
have all along gone upon the principle of taking no more upon my 
hands than I am able to do well, and of directing my efforts first to 
those lands which will yield me the best return ; and I trust that, 
by leaving no day without its appropriate labour, and by adding 
gradually, from year to year, field after field to my arable farm, the 
whole property will in time be brought into a state of as good cul- 
tivation as that which is now under the plough. 

Expense of Reolaiming Moss Land , — ^I have already spoken of 
the expense of lime and tiles. To that there only remains to be 
added the cost of paring and burning, which may amount to or 
c£‘4 the acre. 

Plantations . — In high and exposed districts there is nothing that 
tells more to the advantage of stock than shelter. In the knowledge 
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of that fact, I have all along, since I commenced my improvements, 
united planting with draining and liming. The land under wood 
in the arable farm amounts now to between 50 and 60 acres. The 
plantations are, in some cases, belts between the fields, and in others 
clumps of various forms and areas, laid out in the manner I con- 
sidered best calculated to give shelter to the stock. With this view, 
I have seldom planted the belts of a uniform breadth, but with 
salient and re-entering angles; so that, in coarse weather, when the 
wind is driving along the sides of the fields, the sheep and cattle 
may always be able to find a sheltered corner. The belts, there- 
fore, vary in breadth, but perhaps upon an average they may run 
about 60 yards across. The trees I have planted are Scotch fir, 
larch, and spruce, with some hardwood interspersed, principally 
elms, ash, and a few oaks. Scotch fir and larch seem to thrive 
best, especially where the land was anything dry when they were 
planted. But I cannot call any of the trees unhealthy. They all 
seem thriving. In the year 1849, a severe frost, which occurred in 
April, after the trees had started, caused a good deal of injury to 
many of the larches; from which some of them, however, recovered, 
sending out new shoots below the part which had been destroyed. 

When the trees are about six years old, I cause them to be slightly 
thinned, continuing the process from time to time as they seem to 
need it, always avoiding taking out too many at once. 

The trees are all too young to have as yet any value as timber; 
hut, having erected a saw-mill in connection with the water-wheel 
of my thrashing-mill, I am enabled, from the thinnings, to furnish 
all the stobs and rails I require for fencing — trees about fourteen 
years of growth, often being strong enough to cut for stobs. Thus, 
besides being an ornament to the property, and a protection to the 
stock, the plantations have been for several years a source of very 
considerable saving, and have enabled me to carry on the improve- 
ments at less expense than would have been otherwise possible. 

Eaypmse of Planting . — Planting has cost me about J63 to £4 per 
acre. 

Fences — 1, Stone-dykes . — They are built 5 feet high. The 
foundations are 28 inches wide- At the height of 2 feet a band- 
stone is inserted, adjiitting over on both sides. Prom this the dyke 
is gradually diminished in thickness to 16 inches at the top. On 
the top a rough coping is placed, generally on a bedding firmed 
with lime. When this is done, I find the dyke is always stronger, 
and stands longer. There are on Toxside 1005 roods of such dykes. 
There are, besides, two miles of march-dykes built in the same 
manner. The masonwork costs about 3s. 4d., and the quarrying 
and driving materials about 6s. 8d. per rood. 

2. Hedges^ with a Ditch in Front — ^They are planted in the fol- 
lowing manner The thorns having been laid on a bed as well 
prepared as possible, the ditch is cut 4 feet wide at top, with a slope 
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from the hedge, and 2 feet deep, and the stuff taken out of the ditch 
is laid on the roots of the thorns. The ditch costs 2s. per rood, 
and the plants about 12s. 6d. per 1000. I plant three thorns and 
two beeches. 

3. Face-clyhes^ 'with a Hedge on Top. — The face-dyke is built 3 
feet high. The thorns having been laid on the bed prepared for 
them, the earth is taken out in front, so as to make the ground 
slope backwards for several feet from the base of the dyke.^ The 
earth thus obtained is laid on the roots of the plants, as in the 
former case. The face-dyke costs in all about 4s. per rood. 

4. FaiUdyhe, with Ditch in Front, — ^The ditch is cut 3 feet deep, 
6 feet wide at the top, narrowing to nothing at the bottom. With 
the sods taken out, a dyke is carefully built at the inner edge of 
the ditch, 3^ feet high, 32 inches wide at bottom, and gradually 
narrowing to the top. This fence is executed at 3s. per rood. 

System of Oultimtion. — I keep my arable land on the five years^ 
shift — 1. Oats; 2. Turnip or potatoes; 3. Barley or oats; 4. and 5. 
Grass, I sometimes take a crop of clover-hay the first year of the 
grass, but more generally I pasture both years. In laying down 
my fields for pasture, I use the following seeds — viz. : red, white, 
and yellow clover, timothy-grass, cow-grass, rib-grass, and alsyke, 
mixed together to the amount of about 14 lb. per acre. Along 
with the above, I generally allow one bushel of perennial rye-grass. 
The oats which I am most disposed to sow are sandy and early 
Angus. Common barley, I find, suits the locality best. 

The cattle I keep are the short-horned. I usually bring up twenty 
calves. I keep them two years — giving them the first winter full 
turnips, the second winter only straw at first, then for two months 
half turnips, and full turnips for about two months before disposing of 
them, which I do in spring to the grazier. 

My sheep are all Cheviot The breeding stock are kept on the 
open unimproved pasture ; and the five-year-old ewes are brought 
into the parks to be fitted for the butcher. 

Remits. — What I have said above will serve to illustrate some 
of them ; but they can be fully appi'eciated only by one who saw 
Toxside thirty or forty yeai^s ago, and can compare what it was 
then with its present state. What was little better than a bleak 
moor is now converted into fertile fields, divided by flourishing 
woods, a shelter to the sheep during the wintry night, as well as 
now grateful to the eye this sunny spring. 

But to speak in more definite terms. When I commenced my 
improvements there was on the property 111 acres said to be under 
cultivation. What that cultivation was I have endeavoured to de- 
scribe. There are now, including Toxside-hill, 400 acres well watered, 
well sheltered, of convenient access, and capable of producing 
abundantly every kind of crop suitable to this high locality. One 
instance of improvement I may specify, that of one field of upwards 
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of 4s0 acres. The former tenant carried the produce to his peat- 
stack. I carry it home to my barn-yard. Where were moss-holes 
full of water, and turf only dug for fuel, the plough turns up the 
soil and prepares it for the seed. The whole field is now peifectly 
dry and very productive, rewarding me for my labour with crops 
of oats, turnips, and grass — and very heavy crops they have 
been, the straw sometimes measuring 6 feet long. I do not 
generally grow wheat, I consider it rather a precarious crop in this 
high climate. But one year having sown it after fallow on 7 acres 
of very, stiff clay land on the brow of Toxside-hill, almost 1000 
feet above, the level of the sea, I reaped 14 bolls per acre, which 
I sold about the average price of Dalkeith market. 

When I took the property into my own management, I received 
in the usual manner the sheep stock of the out-going tenant. That 
stock consisted of eighteen score of black-faced sheep of a very in- 
ferior description. I have now twice that number of Cheviots, which 
I believe to be second to none in the whole district. On the first 
of April last I sold my great ewes at House of Muir for 41s. — the 
highest price in the market. 

The rearing of stock and the cultivation of land have ever been 
my great delight and employment. In pursuing these avocations 
I have been unspairing of my money, although I have always tried 
to he as economical as possible. My outlay no doubt has been 

f reat — and in carrying out improvements I have had many 
ifficulties to contend with. But however uncertain at times 
might be the prospect of success, I have ever been induced to per- 
severe in the faith and hope that, though I seemed to be casting 
my bread on the waters, I should yet find it after many days. I 
have persevered, and I am happy to say that, under the blessing 
of Providence, my labours have been crowned with success. There 
is still much to do, many acres to bring under the plough, and so 
far from resting satisfied with what I have done, I am resolved 
still to go on, and I would exhort all similarly situated to make a 
like experiment. I can confidently appeal to my own experience, 
as a proof that land, even in _ high and exposed districts, and in 
many respects unfavourably situated, can be brought into a state 
of profitable cultivation. Let them then learn to labour and to 
wait. Ihey must wait ; — they cannot earn their reward in a day 
or in a year. ^ They have need of patience. But let them ho 
assured that, if they do persevere, they shall reap in due season ; 

them be strengthened, as I have been, by the persuasion 
that they are doing good, not to themselves merely, — they are pro- 
moting the welfare of their fellow-men ; for, by putting the plough 
and the draining-spade into the barren moor, they will not only in- 
ciease their own store, but they are adding to the resources of 
their country. 



163 


ON THE CULTIVATION AND USE OF WILLOWS. 

By James Foebes, Gardener, Monytausk. 

[Bremiiim — ^Medium Gold Medal.] 

The willow (Salix) belongs to tbe natural order Baliooacm dicoty- 
ledonom* About seventy species, besides a number of very distinct 
varieties, are natives of Britain, and about one hundred and sixty 
have been introduced from other countries ; a very large propor- 
tion of them from continental Europe, and particularly from 
Switzerland; many or most are ornamental; several are medicinal; 
a few possess considerable value as timber trees, and almost all are 
in some way or other useful. The principal species expressly cul- 
tivated for the use of basket-makers are termed osiers ; and the 
most abundant indigenous species of a rigid habit, forming tough 
bushes or large trees, and used in other departments of economy 
than basket-making, are in many districts popularly called sallows 
or willows. 

The importance of willows to man has been recognised from the 
earliest ages. A crop of willows was considered so valuable in 
the time of Cato, that he ranks the willow-field next in value to 
the vinej’^ard or garden. “ There is not a single twig of the mean- 
est willow,'^ says Dr Walker, in his work on the Belrides, “ but 
what may be turned to some useful purpose." 

This leads me to a consideration — viz., in what way could they 
be disposed of to the best advantage for baskets and other indus- 
trial purposes. I need not enumerate the various purposes for 
which they are employed, but simply remark that the basket- 
maker, the turner, and the cooper, would be less economical and 
useful were it not for the genus (Salix). Charcoal and cases of 
lead-pencils are also made from the willow wood. Boards and 
planks of the willow are well fitted for scaffolding, and sheeting 
for carts, lofts, &c. ; and in localities where small timber are 
scarce we cut it up for paling-rails. Being of a tough nature and 
light, it is very well adapted for these purposes. The very best 
kind of charcoal is made from willows, and is highly esteemed in 
the making of gunpowder. The bark is used for tanning several 
kinds of leather. So from this we may learn that the consumpt for 
willows, if more extensively grown, might be greater; and planta- 
tions, or large beds of osiers, might be very advantageously grown 
in almost any soil, such as banks of rivers, drained moors, &c., and, 
annually cut, would produce a sum of money that I have no doubt 
would largely remunerate the grower. And from land that can- 
not otherwise be made available for tillage, notwithstanding the 
vicissitudes of seasons, taking good and bad under view, the writer 



164 


CULTIVATION AND USE OF WILLOWS. 


has experimentally ascertained that an acre of willows or osiers 
will often bring the grower a larger sum of money than an acre 
of wheat ; and likewise from land that would be almost useless for 
other kinds of crops. 

It is rather astonishing that the growth of them is not more at- 
tended to both in England and Scotland. 

As regards the nature of the soil and subsoil suitable for grow- 
ing them in to the best perfection, osiers delight in banks of rivers 
or drained moors, and are greatly invigorated by occasional floods 
or irrigations. Plantations of them may also be formed, and will 
succeed well, on low spongy bottoms along the margin of streams, 
in almost any lowland district of Britain. 

In the great majority of farms are to he found level, marshy, 
wet spots, which, by drainage, cannot well be made available for 
tillage, which might be planted with the willow, and would after- 
wards recompense the proprietor or farmer in a twofold way. 
The land might be prepared in various ways for this crop, owing 
to the extent and nature of the soil. Where the land will admit of 
being ploughed and harrowed, and has formerly undergone culti- 
vation, I find that, at the present prices of willow sets or plants, 
and the expense of labour, it would not cost more than £8, 16s. per 
English acre, allowing the plants to be planted at a distance of 
28 inches by 18 inches apart. But I find that for plantations of 
any considerable extent for osiers, the ground should be formed by 
the spade into beds of from 8 to 9 feet broad, with intervening 
furrows or naiTOW ditches to carry off the water. The plantation 
may be made at any time between the fall of the leaf and an ad- 
vanced period in spring ; but the two last weeks of February and 
first week of March are the most proper times for planting the 
willows. Cuttings 15 inches long should be taken with the knife 
on an upward slope from well-i'ipened wood of either two or three 
years' growth ; experimental trial convinces me that they grow 
more luxuriant when planted about two-thirds of their length iu 
the ground, than when they are less deeply put in the ground. 

Having at one time about an English acre of willows under 
my care, it all received the same preparation; but after the 
number of cuttings required were lopped off from the plants 
of second year's growth, and dressed to the length of 13 inches, 
I caused the sets or cuttings of No. 1, or one-third part of the 
said acre, to be put in the soil to the depth of 10 inches. 
No. 2, as another third part of the same, had its cuttings planted 
to the depth of 7 inches. No. 3, another third part, planted 
to the depth of 4 inches. A decided difference was yearly to 
be seen on the growth of the plants— No. 1 producing in autumn 
of the third year one-fourth value of more willows than that 
of No. 2; and No. 2 equivalent, or nearly so, to the same 
value over No. 3. I can learn from frequent trials that, where 
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depth of soil can be obtained, osiers succeed best in a deep, moist, 
free soil — ground to be dug to the depth of 24 inches, with a 
small quantity of dung and old lime-rubbish put in the bottom of 
the trench. 

When willows are planted in stiff tenacious soils, they are much 
more tardy in growth, and very liable to the ravages of a brown 
bug, which is accompanied by a black caterpillar, often making 
great ravages. The ground should be hoed and kept clean : the 
space will well admit of this, as osiers should in no case be planted 
closer than 28 inches by 18 apart. The expense of preparing 
osier plantations by spade-work in this way, of course, depends 
much on the nature and situation of the land ; but in ordinary 
soils, drains can be cleared out to the depth of 30 inches by 22 
inches broad at surface, bearing a scarceraent of being 12 inches 
broad in bottom. This form of a, ditch can be made through- 
out at from 5Jd. to 6d. per perch, and the ground of an English 
acre, trenched and prepared to the depth of 2 feet, for £6, 10s, 6d., 
or nearly so, and planting performed at about 18s. per English 
acre. The willow, for the use of the basket-maker, should be cut 
every year slopingly with the knife, within three buds of the point 
whence the shoot issued, and will admit of being cut back once in 
three years for the use of the cooper, exactly to the swell of the 
shoot of the three years' growth — thus compressing the plant back 
to Its ancient dwarf form, at same time realising a handsome 
return. 

Moreover, by treating osiers in this way, they will last and 
produce well for a great many years. The ground should be 
deeply stirred with the hoe and kept clear of weeds ; but digging 
with a spade around the roots of willows often proves very hurtful 
to the fibrous feeders, as we often meet with a great portion of 
such oosing and growing very near the surface of the soil. Plan- 
tations of osiers thus treated, notwithstanding the vicissitudes of 
the seasons, will bring the grower at least the sum oi£12 sterling 
for every year after they arrive at their full stage of growth. This 
sum of 12, 1 have minutely tested, can be at the present time 
realised from an English acre of willows, after all expenses of 
cleaning and cutting down the crop are deducted. 

The best Varieties and most profitable Applications . — The kinds 
most approved of for pollarding coppice-wood, fuel, poles, or bark 
are the Huntingdon willow (Salix alba), and a variety called the 
red-twiged or Bedford {8alix Russclliand). 

The best sorts for osier grounds arc — 1st, The common osier 
{Salix viminaUs ) ; 2d, The red osier (Salio) rubra) ; 3d, The fine- 
basket osier {Salix forbyand ) ; 4th, The velvet osier {Sali^ moliS'^ 
simcC)\ 5th, The long -leaved willow {SaUx triandrm)\ 6tb, 
The golden willow (/8ato These are the sorts most 

esteemed for the various purposes of the basket-maker, the cooper, 
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and the turner. The way in which willows are most commonly dis- 
posed of, after being cut, is — they are sorted into trusses and tied 
into bundles of 2 and sometimes 3 feet in circumference and if 
intended to be stripped of their bark, they are set on their thick 
end, immersed a few inches in standing water, and left there until 
the latter part of the following month of May. 

It has of late been asserted by various respectable parties that as 
high a sum as from o&13 to i?14 of nett profit, and sometimes 
more, could be derived at the present time from an English acre 
of willows, under very ordinary treatment : they succeed best in 
northern exposures, provided they are not over^topped. Should the 
ground be at all suitable for the crop, each set will produce of the 
first year two good basket-rods, or 24,000 — ^worth 6d. per 100 
of 120. The second year, the sets, being much stronger, will 
produce on an average six rods, one more or less being considered 
a very common number — one of which may be left on each stock 
for hoops, and the remaining 60,000 cut for baskets, which would 
be worth much about £24^ sterling. By the third year there ought 
to be at least 12,000 hoops, worth 4s. per 100 of 120, and from 
28,000 to 29,000 rods, worth at least £13, 10s. 

These results may be obtained even by fair cultivation under 
ordinary circumstances : of course, it may sometimes be difficult to 
obtain a ready market or sale for the hasket-rods ; the hoops we 
find to he always such, and much sought after. The greater part 
of those used in Ireland are imported and much sought after also, 
with commonly a very scanty supply. No hoops should be left by 
the third year on the plants, as the rods which grow under the 
shade of the hoops are seldom or ever strong enough. Mr Philips 
of Ely, in England, one of the greatest cultivators of osiers at the 
close of the eighteenth century and beginning of the present, says 
that he always obtained from i^l2 to 2*18 per acre, according to 
the fluctuation of prices, after deducting all costs of labour, &c., 
the red Welsh willow (8alix purpy/rea) and the white Welsh (8. 
kelix)^ being at that time the two leading and favourite sorts, 
they being at that time disposed of in bunches an ell in circum- 
ference, after being peeled and whitened by compressing them in 
an iron hoop to this size. If the plants be not in any way 
destroyed by insects, to which in some years they are subject, 
under good cultivation, upwards of £10 could at the present time 
be realised of nett profit, after deducting all expenses of labour, 
from an English acre of osiers. And although an old g^dage in 
Lincolnshire, it is nevertheless still true, that a willow will buy 
a horse before an oak will buy a saddle. As to what towns 
and countries they are in most request, we find them in re- 
quest in a great many large manufacturing towns and seaports, 
more especially in Dublin. The butter trade in Ireland causes a 
great consumption for hoops for butter firkins throughout the 
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season. I have witnessed hoops of hazel and black sally, as it is 
termed, sold at 12s. and 13s. per 1000, and the cooper cut them at 
his own cost ; and in Dublin there is the Institution for the Blind, 
that requires to import a great many yearly to keep their hands 
employed. A much greater consumption for willows might be 
relied upon, were they but more extensively cultivated. In almost 
every seaport town of Britain, an accurate calculation has of late 
been made that at least 6000 acres of willows could readily be dis- 
posed off in Scotland and England, at prices that would very hand- 
somely remunerate the grower. 


ON EXPERIMENTS with ARTIFICIAL MANURES, irrespective op expense, 
TO RAISE THE LARGEST AND SOUNDEST GREEN CROP. 

By Samuel D. Shirripp, Saltcoats, East Lothian. 

[Premium— Medium Gold Medal.] 

Since the introduction of guano, a new era in agriculture may be 
said to have begun. The apparent impossibilities of former days 
have been completely overcome. The limited portion of green 
crops which used to be grown but a few years ago, has increased 
in an extraordinary degree by the free use which is made of 
guano and the other special manures now at the command of the 
agriculturist. 

As an illustration of the extraordinary increase which must have 
taken place in the produce of what used to be considei-ed highly- 
farmed land, it may be stated that for certain crops sums equal- 
ling the value of the whole of the fonner produce are now annually 
expended in artificial fertilisers alone. 

Let a commercial man look at the advertising columns of news- 
papers, and he must be lost in amazement at the numbers of in- 
dividuals now engaged in the manufacture and sale of manure. 
How great, then, is the necessity for obtaining a knowledge of their 
relative value ! Science has taught us a great deal, and I expect 
she will teach us still more ; but experience is the true school for 
the farmer, and it is only by carefully-conducted experiments and 
repeated trials that he can really learn what is the most profitable 
fertiliser for the crop to which it is to be applied. Different crops 
and different soils require different kinds of food. As an exhausted 
frame or constitution can only be restored by having supplied what 
has been taken from it, so an exhausted soil can only be reinvigo- 
rated by having supplied what the cropping of a rotation has taken 
from It - . .. . 

TRANS. — JANUARY X862. K 
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Some farmers place little faith in experiments, and continue year 
.after year to throw away immense sums In the use of Peruvian 
guano alone, because they have found, as a rule, that it always 
tells where it is applied. They point to the conflicting results of 
experiments, forgetting the true cause of the variableness of these 
results — viz. the difference in soils, the different kinds of crop, also 
the purity of the manures, and accuracy in conducting the experi- 
ments. These are not mere probabilities, but I believe them to be 
the true cause of the confusion of opinion amongst farmers regard- 
ing what is the most profitable manure to use. 

The following experiments may, I hope, throw a little light upon 
the subject. I shall proceed to state as clearly as I can all the par- 
ticulars regarding them : — 


I. PREVIOUS ROTATION OF THE FIELD. 

Grass, oats, potatoes, wheat, barley, turnips, barley, turnips. 
The potatoes were heavily manured with about 25 cart-loads 
of farmyard manure per acre, and a mixture of guano, rape- 
dust, and superphosphate, at the rate of 4 cwt. per imperial acre. 
The barley, after wheat, got 3 cwt. Peruvian ^uano, and 1 cwt. 
superphosphate per acre. The turnips following received 20 
carts, of farmyard manure per acre on the stubble, and 4 cwt. of 
mixture of half Peruvian guano and superphosphate per acre in the 
drill. The turnip crop was a complete failure, owing to the nature 
of the season. The succeeding crop of barley was very good, and 
the next is the crop of turnips with which the experiments were 
made. The variety of turnips was East-Lothian purple-top Swede. 
The experimental plots were all sown on the 2d day of June. 


n. PARTICXJLARS REGARDING THE APPLICATION OF THE MANURES. 

The manures were sown by the hand by two people accustomed 
to the work, and in order to assist them in getting them to sow 
the proper quantity on each plot, consisting of ten drills, I made 
them sow ten drills at the same rate per acre immediately before 
beginning the experiments. No farmyard manure wa,8 applied 
with the artificial manures. It was a calm day — scarcely a breath 
of wind ; the manures were therefore not mixed with each other. 
The field where the experiments were made is perfectly square. 
I made all the measurements with a line, and the calculations were 
made by a land-measurer. 


m. RESULTS. 

In testing the experiments, I weighed 50 yards of the four centre 
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drills of each experiment, on the north end of the field, where I 
thought the soil most equal 

In regard to the soundness of the bulbs, I could detect little vari- 
ation, the quality of the turnips after the guano being quite as good 
as the others. In no season do I ever remember to have noticed 
so few decayed bulbs,* 

The result of these experiments is, that the largest outlay has 
given the largest return, and it remains yet to be proved to what 
extent this may be carried with a profit. 

I shall conclude 'with a few observations on the experiments 
themselves. 

No, 1. Peruvian guano appeai^ed far before all the others during 
the whole season, and the crop, when weighed, was the heaviest. I 
attribute this to some peculiarity in the season, because for three 
previous years I found a mixture better than guano alone. 

No. 2, Phospho-Peruvian (Lawson’s). I found this manure de- 
cidedly inferior to cheaper home mixtures. 

No, 3. A trial of increased proportion of phosphates. 

No. 4. Por comparison with Nos. 2 and 3. 

No. 5. The mixture I used over the whole field. 

No. 6. Townsend’s manure — a very good fertiliser, but a farmer 
can often manufacture a better and cheaper manure at home, as the 
results prove. 

All the experiments after No. 6 were applied at the rate of 8 
cwt. per acre, to test the qualities of superphosphate when used 
alone. 

No. 7. Supei'phosphate manufactured by Messrs Maclaren, Leith, 
and supplied by Messrs Cunningham. This superphosphate had 
the highest analysis, from the veiy large per-centage of soluble 
phosphates, but it will be observed that the crop was the lightest ; 
and I may mention a curious fact regarding this trial In the month 
of August the crops after Nos. 8, 9, and 10, apppeared so unfavour- 
able that I top-dressed them (leaving, of course, 50 yards of each 
experiment), as I thought I was going to lose the crop, while the 
appearance of No, 7 was so favourable that I did not top-dress it. 
The inference from this is, that the soluble phosphates nourished the 
plants up to this time, and then the deficiency of insoluble phosphates 
was felt afterwards. It is therefore quite possible that manufac- 
turers may err in making too great a proportion of the phosphates 
soluble. 

No. 8. Dissolved bones, manufactured by Mr Robertson, Dunbar. 

No. 9. Bolivian guano. The results of this experiment show the 
superiority of guano to phosphates. 

* It must be kept in mind that the period o£ sowing, 2d June, is quite late 
enough for swedes ; this, however, would have the effect of preventing them decay- 
ing. — En. 
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No. 10. Superphosphate— manufactured by Messrs Bell and 
Son, Leith. , , , , 

No. 11. I made this mixture to tiy what could be done without 
Peruvian g^uano ; the result is very favourable : its cost is little 
over £9 per ton, and gives a much larger crop than more expen- 
sive mixtures. 

At this moment, notwithstanding all that science has dono,Peni- 
vian guano appears to be the best and cheapest artificial manure 
we can use. I hope the day is very distant when the supply will 
be exhausted, but it cannot always equal the increasing demand. 
When the day does come, I hope it may be the fortune of the 
farmer to have a cheap and good substitute at his command. And 
it is not only for the interest but the duty of farmers to give 
agricultural chemists every assistance in their power, by maMng 
repeated trials in exposition of their theories. 


No. 


Rate per Acre. 


Cost. 


Result. 


3. 




6 . 

7. 

8 . 

9. 

10 . 

11 . 


6 cwt. Peruvian guano, 

6 cwt. Pliosplio-Peruvian, 

2 cwt. Peruvian, } ^ . 

4 cwt. superphosphate, ) ” 

4 cwt. Peruvian,' ) « . 

2 cwt. superphosphate, ) ° 

cwt. Peruvian guano, j 

1 cwt. sulphate of ammonia, 1 « . 

2 cwt. rape, !. ® 

2 cwt. superphosphate, f 

6 cwt. Townsend’s manure, 

8 cwt. Maclaren’s superphosphate, 

8 cwt. Robertson’s ^solved bones,... 

5 cwt. Bolivian guano, 

8 cwt. Bell’s superphosphate, 

2 cwt. sulphate of ammonia, 'j 

4 cwt. rape dust, i 8 cwt. 

2 cwt. Bohviari guano, ) 


J3 18 0 
3 12 0 

2 14 0 

3 6 0 


2 18 0 


2 14 0 
2 16 0 

3 4 0 
2 16 0 
2 16 0 

3 14 0 


Tons. cwt. st. 11). 
22 18 4 12 
18 17 1 8 

18 16 0 3 
20 2 5 6 


18 18 0 8 


16 6 1.13 
15 6 0 4 

15 10 3 6 

16 8 0 0 
15 14 4 3 

21 6 4 2 
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PROCEEDINGS IN THE LABORATORY. 

By Proe’essor Anderson, M.D., Chemist to the Society. 

ON THE COMPOSITION OF THE DIFFERENT KINDS OF CONCEN- 
TRATED CATTLE-FOOD.‘ 

No one who examines the advertising columns of any agricultu- 
ral periodical can fail to become familiar with the substances offered 
to the farmer, under the name of Concentrated Cattle-Foods, which 
are alleged by their manufacturers to be greatly preferable to the 
kinds of food in common use, and to present advantages which 
more than justify the high price at which they are sold. The pro- 
mises held out by the makers of these foods are so extravagant, as 
to make it a matter of some surprise that the farmers of the pre- 
sent day should be found ready to use them ; but it is clear, both 
from the extent to which they are advertised, and the increase in 
the number of manufacturers, that a very large sale must be found 
for them. 

With the knowledge of these facts, and taking also into considera- 
tion the activity with which concentrated foods are forced upon the 
attention of the fanner, it appeared desirable to the Directors of 
the Highland and Agricultural Society that a series of analyses of 
these articles should be made for the benefit of its members, and 
with the view of ascertaining, first, whether their alleged high 
nutritive power had any foundation in fact; and, second, if so, 
whether any cheaper substitutes could be found for them. Means 
w-ere accordingly taken for obtaining authentic samples of such of 
these substances as were known to us, and the results of their ex- 
amination are contained in the following pages. Among them are 
believed to be samples of all the varieties generally advertised ; and 
though some others of local celebrity may exist, they doubtless do 
not materially dilfer from those I have examined.* Before enter- 
ing on details, it may be well to state that, both from the analysis 
of ono kind of concentrated food, as well as from purely scientific 
considerations, I had long since made up my mind that these sub- 
stances did hot deserve tlie attention of the farmer ; and so firm has 
been my conviction on this point, that though frequently applied 
to by manufacturers for analyses and opinions regarding their pro- 
ducts, I have studiously avoided making analyses, and have dis- 
tinctly expi*essed an unfavourable opinion of these substances ; and 
niy reason for adopting this course will be apparent from the sequel. 

There is no doubt that the grounds on which the use of these 
concentrated foods has been recommended to the farmer^ are 
extremely jplausible, and very likely to mislead the unwary, inas- 

* Since tliis paper was written several new foods have appeared in the market, 
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much as he is led to believe that they are manufactured on scien- 
tific principles, and are the result of new and important discoveries. 
The very name applied to them is attractive, for the recent pro- 
gress of agriculture has familiarised the farmer with concentrated 
manures, of which a few hundredweights are capable of replacing, 
more or less completely, many tons of ordinary farmyard manure ; 
and he is thus easily led to believe that the concentrated foods bear 
to hay, straw, and turnips much the same relation that guano does 
to dung; that, in short, they contain only the nutritive elements 
of the food, all the non-nutritive substances which abound in the 
bulky natural foods having been removed. This view of the mat- 
ter may not be asserted in so many words, but it is clearly implied 
both by the name “concentrated,^" so obviously borrowed from that 
used to describe manures, and by the statement that the contents 
of a small measure holding less than half a pint may be substituted 
for half the ordinary food of a horse or ox. 

Before proceeding to the actual results of analysis, it may he 
well to inquire how far this alleged analogy between a manure and 
a food holds good. Experience has shown that the food of plants 
consists of a few simple compounds, of which ammonia, carbonic 
and phosphoric acid are examples, and these are found in ordinaiy 
manures in small quantity, and mixed with a large proportion of 
practically inert matters. Many of these substances also do not 
exist in the manure in the state in which they can be absorbed by 
the plant, but only in the form of complex compounds, from which 
they must be liberated by a series of chemical changes, frequently 
of a very complicated character, before they can become available 
to it ; and this takes place so slowly that the plant food is often 
locked up and inaccessible for a very long period. It stands to 
reason, therefore, that if these changes can by any means be pro- 
moted, or the essential elements of the plant food be separated 
from the inert matters with which they are mixed or combined, 
and used alone, and in a directly available state, there should be 
obtained a concentrated substance capable of producing an effect 
equal to that of the more dilute mixture in common use. It is 
scarcely necessary to observe that experience has to a great extent 
confirmed this expectation, and that concentrated manures, in which 
the elements of the plant are found in easily accessible forms, have 
produced an entire revolution in the practice of agriculture. But 
when we turn from the food of plants to that of animals, and 
attempt to apply the same principles there, the analogy is found to 
fail entirely. Science has . shown that a plant and an animal are 
composed of the same chemical elements; but while it has taught 
ns that it is possible to extract these substances from the complex 
compounds in which they naturally exist, and to reduce them at 
once to those simpler forms of combination into which they slowly 
pass in the course of natural events, and to concentrate them for 
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the use of plants, it has also demonsti'ated, in the most incontest- 
able manner, that those forms of combination which are useftil to 
the members of the vegetable kingdom are not only useless, but 
often absolutely injurious to animals. Their functions are, in fact, 
diametrically opposed. Plants imbibe their food in the form of 
simple compounds, with which they build up the complex consti- 
tuents of their tissues ; while animals possess no such power, but 
require to have their food offered them in the form of complex and 
bulky compounds. They are incapable of converting the simple into 
the complex, and only store up within them, in slightly modified 
forms, substances which plants have built up from their simple ele- 
ments ; and in the very act of performing the functions which are 
necessary for the maintenance of life, these substances are destroyed, 
and revert again to the simple forms from which they originally 
sprung. A plant may therefore be looked upon as a piece of 
mechanism adapted to the construction, and an animal to the 
destruction, of organic compounds. And it is this important 
difference which lies at the root of the distinction between a man- 
ure and a food. A manure admits of concentration, because it is 
possible, although it may not be practically advantageous, to ex- 
tract from it the simple compounds required for the food of plants ; 
and any operation by which this is effected facilitates its action, 
because it accomplishes beforehand those changes which, under 
other circumstances, must be more slowly effected in the soil. But 
no such operation is possible with the food of an animal, which 
must of necessity retain its elements in the complex and bulky 
forms of sugar, albuminous compounds, and the like. 

The difference may be very clearly illustrated by reference to 
rape-cake, which is employed both as manure and as a cattle food. 
Where it is to be usea for the former purpose, it might suflSce to 
extract from it the nitrogen it contains in the form of ammonia, of 
which it would yield about a hundredweight per ton, and its inorganic 
salts amounting to about the same quantity, and thus to concentrate 
it to about one-tenth of its bulk, with the prospect of obtaining a 
result somewhat similar to that produced by the cntu*e substaince.* 
But when it is to be used as a food this cannot be done. The 
nitrogen must remain in the form of albuminous compounds amount- 
ing to above 6 hundredweight per ton, and the mucilage and sugar 
which may be dispensed with in a manure, cannot be x'emoved 
without affecting its nutritive, value. Any concentration of which 
it is then capable must resolve itself into the removal of the in-* 
nutritious matters, which are water and woody fibre. The former 
may of course be expelled by heat, but it is impossible to extract 


* I do not, of course, enter here upon the consideration of the influence which 
the carbonaceous matters of rape-cake, when undergoing decomposition in the soil, 
may exert upon its disintegration, but look at it merely as a source of the food of 
plants. 
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the latter without occasioning such changes as to render the sub- 
Stance unfit for food. In the turnip, which contains, in round 
numbers, ninety per cent of moisture, great concentration is pos- 
sible; for, of course, 10 tons might be reduced to one, and a well- 
known Scottish farmer, some ten or twelve years since, pro23osed 
to dry turnips artificially, and to preserve them in this way for 
use ; but in the great majority of foods the moisture is too small 
to be of much importance, and, when expelled by heat, too easily 
reabsorbed from the air to give the process of drying any real value. 
If it were possible to extract the innutritious solids, some benefit 
might be obtained, but this is not practicable ; and,^ moreover, it is 
only in straw and hay that the absolutely innutritious substances 
are found in any considerable quantity. In wheat-flour, for ex- 
ample, the quantity is perfectly trifling, as is shown by the follow- 
ing analysis : — 


Water, .... 

. . 11.90 

Oil, .... 

1.01 

Starch, &c.. 

77.70 

Albuminous compounds, 

8.65 

Woody fibre, . 

0.30 

Ash, . . , 

0.44 


100.00 

Nitrogen, 

1.S8 


In this case the only substances entirely devoid of nutritive effect 
are water and woody fibre, amounting together to little more than 
twelve per cent ; and hence it is physically impossible to obtain any 
greater amount of concentration of wheat-flour than to the extent 
of reducing^ 8 tons to about 7. It must be understood that 
wheat-flour is an extreme case, for had some other substances, such 
as oil-cake, &c., been selected, a greater, though still a compai'a- 
tively small degree of concentration, would have been theoretically 
practicable. But only theoretically, because it is practically impos- 
sible, by any commercial or manufacturing processj to separate the 
nutritious from the innutritious elements of food. Even were it 
possible tQ do so, it is an open question whether the product would 
be such as would he suitable for the food of animals, for it is well 
known that the value of a food is dependent to a great extent on 
its physical properties, and on its condition being such as renders 
it fitted for maintaining the process of digestion. The more fully 
all these facts are considered, the more obvious does the diflSculty 
of obtaining a concentrated food, in the same sense as that in 
which a concentrated manure is produced, become. 

This difficulty has obviously made itself apparent to the manu- 
facturers of concentrated food, because, of late, the ground on 
which they are recommended has been somewhat altered. They 
are now often called ^^condimental” foods, and are alleged to assist 
digestion, and, by promoting the more complete extraction of the 
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nutritive matters of the ordinary food, to effect a large economy. 
Specious as this view may appear, it will not bear the test of 
such experience as we possess. Anything which may be stated 
regarding the effect of condiments on cattle must be looked upon 
as mere assertion, and the only definite information in existence 
on this subject has been derived from the study of their action on 
man. The inference to be drawn from ascertained facts by no 
means leads to the idea that a condiment can be used to- replace any 
part of the human food, or that it causes a more complete extrac- 
tion of its nutritive matters. The contrary is rather the case, and 
it is probable that the ordinary condiments, such as spices, rather in- 
duce a larger consumption of food. 

So far, then, as the statements regarding the concentration of 
food, by the removal of its innutritions part, go, it may be safely 
averred that this is practicable only to a very trifling extent, and 
certainly cannot be efected either by mechanical or chemical means 
with advantage to the farmer. The condimental eflFect of these sub- 
stances is also a mere matter of statement, which is, up to the pre- 
sent time, unsupported by a shadow of proof. No doubt, abundance 
of testimonials in favour of these articles are published, but no 
one who knows the mode in which these documents are obtained 
can for a moment place confidence in them. Every quack medicine 
produces innumerable certificates of cures effected by it, often of 
diseases well known to be totally incurable ; but, not to pass from 
agriculture, it may be stated that a manure of the most worthless 
description, and containing none of those substances which expe- 
rience has shown to he required by the plant, is at the present 
moment sold throughout this country with the attestation of hun- 
dreds of practical farmers, although, when used by those who are 
known as careful experimenters, it always proves a failure. 

Such being the A priori conclusions to which science leads, we 
now turn to the consideration of the composition of the different 
concentrated foods. The method of analysis adopted was substan- 
tially that in use for ordinary cattle-food, but in addition to the 
substances usually ascertained, the exact proportion of sugar was 
separately detei'mined. For the satisfaction of chemists, it may be 
stated that this was done by extracting with cold water, and deter- 
mining the sugar in the extract by Fehling's process, which was 
found to give satisfactory results. It has been stated that some of 
these foods contain antimony, and this substance was looked for 
very carefully, but its presence was' not substantiated. 

All these foods are mixtures of several different substances, of which 
some aromatic seed, such as foenugrec, caraway, &c., form part; and 
an attempt was made to ascertain which of these substances had 
been used, by distilling with water a large quantity of the food, so 
as to obtain and examine the essential oil, and thus draw conclu- 
sions as to its nature. It was, however, found impossible to obtain 
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any results in this way, because the quantity of oil was so small, 
and the peculiar smell was so masked by the odorous principles 
which passed over along with it that it could not be recognised. 
A careful examination, however, of the food itself, enabled me to 
form some opinion as to the substances of which it is compoundedr 
Thorley's OatUe-Food, — ^The composition of this substance was 
as follows : — 


Water, 



11.41 

Oil, 



4.06 

Albuminous compounds, . 



11.43 

Sugar, 



17.15 

Starch, &C.9 



46.90 

Woody fibre, 



6.22 

Ash, . . 


. 

2.83 

Nitrogen, . 



100.00 

1.82 

The ash contains : — 

Sand, 

Phosphates, 



0.32 

, 

. . 

0.51 

Phosphoric acid in combination with the alkalies, 

0.53 


It consists of a rather coarsely ground powder, among which small 
grains of Indian-corn can be detected. The aromatic seems to be 
foenugrec, but it is accompanied by a bitter substance, which is 
probably gentian. 

Henris Patent Cattle-Food Company, — Oow-food, price 30s. per 


cwt. 

Water, ...... 11.26 

Oil, ....... 6.22 

. Albuminous compounds, .... 12.87 

Sugar, ...... 9.05 

Starch, &c., ..... 46.67 

Woody fibre, . . . . 9.66 

Ash , ...... 4.3/ 

100.00 

Nitrogen, ...... 2.05 

The ash contains : — 

Sand, ...... 1.72 

Phosphates, . . . . .1.23 

Phosphoric acid in combination with the alkalies, 0.64 


This substance is much yellower than Thorley’s, and its taste more 
bitter. In it particles of rice could be detected, and it also contains 
some oily seed. 

Henri's Patent CatUe-Food Company, — Pig-meal, 24s. per cwt. : 


Water, 



10.22 

Oil, . 



4.91 

Albuminous compounds, 



13.18 

Sugar, 



8.57 

Starch, &c., 

Woody fibre. 



45.98 



13.39 

Ash, 



3.75 




100.00 

Nitrogen, 

. 

. 

2.10 
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The ash contains : — 

Sand, ...... 0.84 

Phosphates, . . . . , . 0.42 

Phosphoric acid in combination with the alkalies, 0.49 

The pig-meal is completely identical in appearance, taste, and 
smell with the cbw-food, and the chemical composition is also the 
same. The only difference is, that the former contains about a 
per cent less of oil, but in every other respect it is so completely 
similar that it may be safely averred that two samples taken from 
the same lot would show as great discrepancies as exist between 
these two analyses. They are clearly made from the same sub- 
stances. 

Gripper's Horse and Cattle Food^ eighteen shillings per cwt.: — 


Water, ...... 10.90 

Oil, ' . 2.31 

Albuminous compounds, . . . .9.43 

Sugar, . ■ 34.29 

Starch, ..... 33.29 

Woody fibre, ..... 6.85 

Ash, 3.43 


100.00 

Nitrogen, ...... 1.50 

The ash contains : — 

Sand, ...... 0.14 

Phospliates, . . . . . 0.44 

Phosphoric acid in combination with the alkalies, 0.38 


This substance differs from the preceding foods in the absence 
of the bitter matter, and the smaller proportion of aromatic seed, 
which, however, appears to be either foenugrec or caraway. It 
is composed to a large extent of ground carob beans, the taste and 
peculiar smell of which can be readily distinguished. It also con- 
tains either rice or Indian-corn. 

Grippers Pig-Food ^ ten shillings per cwt. 


Water, 9.28 

Oil, 2.42 

Albuminous compounds, .... 10.87 

Sugar, ...... 6.02 

Starch, &c., ...... 43.55 

Woody fibre, ..... 24.09 

Ash, 3.77 


100.00 

Nitrogen, . . . . . .1.73 

The ash contains : — 

Sand, . . . . . . 0.87 

Phosphates, ..... 0.26 

Phosphoric acid in combination with the alkalies, 0.61 


This food is almost devoid of taste, and appears to consist chiefly 
of some refuse matters from the mill, among which I believe rice- 
dust to be one. It contains no aromatic. 
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11.57 

6.92 

16.68 

14.85 

30.82 

13.45 

5.71 

100.00 


Nitrogen, ...... 2.67 

The ash contains : — 

Sand, ...... 0.89 

Phosphates, . . ^ . 0.64 

Phosphoric acid in combination with the alkalies, 0.84 


This substance appears, as far as it is possible to judge, to be a 
mixture of linseed and carob bean, along with some other grain 
and an aromatic. There is no bitter substance* 

Glasgow Cattle-Food Company,— ' 


Water, 11.20 

Oil, 4.71 

Albuminous compounds, .... 9.25 

Sugar, ...... 25.35 

Starch, &c., . . . . . 37.37 

Woody fibre, . . . . .9.42 

Ash, 2.78 

100.00 

Nitrogen, • . . . . . .1.48 

The ash contains : — 

Sand, ...... 0.30 

Phosphates, ..... 0.45 

Phosphoric acid in combination with the alkalies, 1.10 


The most noteworthy constituent of this food is turmeric, of 
which it apparently contains a considerable quantity. The other 
substances do not appear to differ much from those of the rest of 
the foods analysed. 

The examination of these analyses shows that there is a very close 
general resemblance among the samples. Whatever difference may 
exist in the nature of the ingredients or the proportion in which 
they are mixed, there is but little in their nutritive value. They 
are, in fact, all composed of ordinary feeding grains, with the addi- 
tion of certain aromatic or bitter substances, forming but a small pro- 
portion of the whole. The methods of chemical analysis which enable 
us to state how much sugar or albuminous compounds any mixture 
may contain, do not admit of our determining the proportions of 
the various seeds or other substances mixed together ; nor is this 
a matter of any moment as far as nutritive value is concerned, for 
it is immaterial whether these particular elements are derived from 
one or other grain. It is their combined effect which is of import- 
ance* Looking, therefore, at these foods merely in a nutritive point 


British Cattle-Food Compcmy^s Cattle Food 

Water, . . . ... 

Oil, ... ... 

Albumiiious compounds, . 

Sugar, , . . 

Starch, &c., ..... 
Woody fibre, .... 
Ash, ..... 
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of view, it must be unhesitatingly asserted that they have nothing 
to recommend them. They are, in fact, inferior in this respect to 
many of the simple foods in common use — such, for example, as lin- 
seed or oil-cake. Neither have they any claim to be considered as 
concentrated"’ foods in the sense in which we speak of a concen- 
trated manure. There has been no removal of the innutritions 
matter, the water being nearly the same as in most seeds, and the 
woody fibre exceeding in amount that found in the common grains 
or in oil-cake. Nor can this excite any surprise, for they are all 
mixtures of those substances with aromatic seeds or roots, which 
are all much richer in woody fibre than the nutritive grains. 

The presence of aromatic or bitter matters is, therefore, the sole 
peculiarity of these cattle-foods ; and it is obvious that these sub- 
stances ought to produce any effect of which they are capable, just 
as well if they be added to the ordinary food of the cattle, as if 
they be mixed by a manufacturer with other substances before being 
sold to the farmer. 

It has been already remarked that the effect attributed to aro- 
matics by the . makers of these foods is in the last degree problema- 
tical, and 'unsupported by any well-ascertained facts; and their 
assertions must go for nothing, unless they are prepared to support 
them by experiments which shall be satisfactory to experienced 
feeders. As matters at present stand, they must be judged of on 
the same principles as those used in estimating any other food, and 
in this respect they cannot be ranked very high. If they possess 
any special action, it is self-evident that it must belong to the aro- 
matic or the bitter substances they contain ; and if the makers wish 
to satisfy the farmer on these points, they ought to put it in his 
power to use the aromatics alone, and allow him to mix them with 
such foods as he may choose. This course, however, will by no 
means suit their purpose. At present they take carob beans, 
Indian -corn, and other substances, costing d(?8 or £9 per ton, 
which are mixed with a small quantity, about ten per cent, of some 
aromatic costing perhaps ^£^20 to £25 per ton, and the mixture so 
produced, at a cost of perhaps or i?ll per ton, is sold to the 
farmer at £S0, It is quite obvious that, so long as a manufacturer 
can sell the article he produces at a price approaching three times 
its intrinsic value, he will not trouble himself to inquire into the 
exact facts of the case, and will be satisfied with denying, in place 
of refuting, the statements of scientific men. The opinions I have 
expressed regarding these feeding-stuflfs are in complete harmony 
with those entertained by all agricultural chemists. They have 
already been often expressed, and their accuracy strenuously de- 
nied by the concentrated-food makers, and they will no doubt be 
again denied, but they will not be disproved by them* If the 
manufacturers really desire to satisfy the agricultural community, 
the proper course would be for them to submit their foods to 
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some farmers of experience, in whose judgment full confidence can 
be placed, and agree to stand or fall by the result. From this 
ordeal they will doubtless shrink, and as long as they do so, they 
must be content to bear the imputation of trading on the credulity 
of the farmer, and selling him an article at three times its real value. 

I have not hesitated to express thus distinctly the opinions I 
entertain, because this is a subject on which science can speak with 
no doubtful voice. It is not a question in regard to which there can 
be any difficulties, but is one of comparing the results of analyses 
with those of other and well-known foods ; and before a minute 
examination the alleged discoveries of the inventors of these 
substances vanish into thin air, or rather resolve themselves into 
the art of making the farmer pay dear for a cheap article, 

ON THE COMPOSITION OP SOILS ITNDERLYING I'EAT-MOSS. 

The origin of peat-bogs is in all respects a very interesting ques- 
tion, and one of those which have a greater bearing on practical 
agriculture than might, at first sight, be supposed. They afford 
evidence of a remarkable change occurring in the condition of the 
surface," for many of them are found lying upon soils which, so far 
as their general appearance is concerned, are quite unexceptionable, 
and have obviously at some remote period maintained an abundant 
vegetation ; for they contain embedded in them the roots of trees 
of great magnitude, often exceeding in size those occurring at the 
present time in the most favoured spots of the surrounding district. 
These trees have obviously reached a healthy maturity in a con- 
genial soil, and then a change has taken place which has rendered 
it unfavourable to forest trees, and promoted the gro.wth of moss 
plants. It is clear also that this change must have been rapid, 
for the trees have certainly not undergone a slow destruction, 
but have been overtaken in the full vigour of their growth, and 
quickly embedded in the moss which was gathered around them. 
The proof of this is to be found in the entire absence of decay 
in these trees; for their wood, though blackened by substances 
derived from the peat, is in general perfectly sound, and fitted for 
all the ordinary uses of timber. . There is no reason to suppose that 
the production of moss is in the least degree dependent on deterior- 
ation of the soil ; on the contrary, it is due to some changes by 
which the drainage of the district has been disturbed, the escape of 
water prevented, and the growth of those plants which luxuriate 
in moisture promoted. 

Although this is an inference which may be fairly drawn from 
studying the position in which peat-bogs are found, it is to a cer- 
tain extent an assumption, as I am not aware that the soils lying 
beneath bogs have been analysed ; but the subject is worthy of 
examination, because expei^ience has shown that it is in most cases 
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almost impracticable to reclaim deep peats in a satisfactory manner 
without the addition of some clay soil, and very often the only place 
where the requisite material can be found is under the moss itself. 
At other times, the choice between a clay lying in the immediate 
neighbourhood and that under the bog, may be decided by the 
superiority of the one over the other as a soil. 

The consideration of these points leads me to avail myself of the 
opportunity of examining some soils lying under the peat-moss at 
Dargavel, and which have been uncovered in the course of some 
operations for reclaiming a part of it. They were the more inte- 
resting, inasmuch as they form the soil in which oaks of gi’eat size 
grew, and in which their roots w^ere found. Many of these trees 
were 4 or 6 feet in diameter ; and the trunk of one 50 feet in 
length, without a branch, was found in the peat. The moss under 
which these soils are found was of great extent, and at one time 
stretched for some miles over the low ground of Renfrewshire from 
Houston to Bishop'town, and even farther west. A great part of 
this moss has at different times been reclaimed, and, the late Mr 
Fleming of Barochan devoted much attention to the best way of 
bringing it in. The general conclusion to be drawn from all the trials 
which have been made is, that though by trenching, exposure to 
the air, and the use of lime, the moss itself can be brought in and 
made to yield good crops for some years, its permanent ameliora- 
tion cannot be satisfactorily effected without the addition of some 
mineral matter. The soils and subsoils analysed were found lying 
under 10 or 12 feet of moss, and may be described as rather stiff 
clays. The process of analysis followed was that described in my 
paper on the wheat soils of Scotland, published in the Transactions 
of the Society some years since, with this exception, that the sub- 
stances soluble in water were not separately determined. This pai’t 
of the analysis was omitted, because recent observations regarding 
the absorptive power of the soil have shown that it is of little prac- 
tical value, while the experiments by which they are ascertained 
are very laborious, and occupy much time. 


No, 1 . — Soil m immediate contact with the Peat. 


Water, 

Organic matter, 
Soluble in Acide. 
Alumina, . 
Peroxide of iron, 
Lime, • 
Maguesit^ . 
Potash, 

Soda, 

Sulphuric acid, 
Phosphoric acid, 
Chlorine, . 
Soluble silica, 


6.90 

14.60 


6.06 

2.78 

0.26 

0.12 

0.22 

0.23 

0.06 

trace 

0.01 

trace 


Total soluble in acids, . . • . 9.72 
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Insoluble in adds— 


Alumina, . , • . . * 13.97 , 

Peroxide of iron, . . . . .1.04* 

Lime, ...... 0.40 

Ma^eeia, ...... trace 

Silica, 53.42 

Total insoluble in acids, . . . 68.83 


, 100.05 

This soil, which formed the 10 inches immediately below the 
peat, contained a considerable quantity of organic matter, which, 
from the smell it evolved in burning, was obviously of a peaty 
nature, and had unquestionably found its way into it from the 
moss. In other respects the soU is distinguished by the very small 
quantity of the elements required by plants which it contains. 
Thus, of phosphoric acid and soluble silica it contains only a trace, 
while the sura of all the other inorganic constituents of plants 
amounts in the portions soluble in acids to no more than 0.78 per 
cent of its weight, and in the insoluble portion there is just 0.4 of lime. 
It must, therefore, be considered a poor soil, and exhausted of some 
of its most essential ingredients; and this fact seems at first sight 
incompatible with the luxuriant growth of the trees found in it. 
We shall afterwards, however, see reason to doubt whether it was 
in this state when the trees grew upon it, and to believe that the 
exhaustion is due to the growth of the overlying peat. 

No. %— Soil free from Moss, 


"Water, . . . . . . . 6.22 

Organic matter, ..... 15.57 

Soluble in Adds — 

Alumina, ..... 9.08 

Peroxide of iron, .... 1.96 

Lime, . . . . . . 0.25 

Magnesia, ..... 0.15 

Potash, . . . . . 0.25 

Soda, • . ■ . . • . 0.20 

Sulphuric acid, ..... trace 

Phosphoric acid, .... 0.05 

Chlorine, ..... trace 

Soluble ffllica, . . . . . 0.60 


Total soluble in acids, . . . . 12.64 

Insoluble in Acids — , 

Alumina, . . . . .. 8.51 

Peroxide of iron, .... 1.81 

Lime, ...... 0.89 

Magnesia^ . . . . ■ . 0.86 

Phosphoric acid, .... 0.09 

Silica,- . . .. .. . . 53.63 


Total insoluble in acids, ... . . 65.29 


99.72 
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This soil dijEfered from the first in being taken a little lower, so 
that there might not be the least trace of moss adhering to it. But, 
notwithstanding this, it contains a somewhat larger quantity of 
organic matter, which, like that contained in No. 1, was thoroughly 
peaty in its character. Either, then, this organic matter had infil- 
trated from the peat, or, what is more probable, the upper portion 
of the soil had been deposited from water just at the time the moss 
was in process of formation. We may easily imagine that the sur- 
face was frequently overflowed at the time of floods, and that the 
water deposited a quantity of clay, which it carried along in sus- 
pension ; that as the water slowly drained off or evaporated, a crop 
of moss plants sprang up, and by the frequent repetition of these 
changes, a deposit, rich in organic matter, was produced. It is 
interesting to observe that the clay so deposited must have been 
verj pure, and remarkably devoid of those substances required to 
maintain the life of plants. In fact, the sum of the lime, magnesia, 
potash, soda, and phosphoric acid, is just 1 per cent; and if we 
assume the 15 per cent of organic matter to be the remains of moss 
plants, this amount of mineral substances would be no more than 
sufficient for the plants, for mosses contain in general about 6 per 
cent of ash. In the absence, therefore, of these remains, the clay 
would possess but little fertility. 


No. 8 . — SvJbmil of No. 2. 


Water, 

Orgauic xuatfcer, ..... 

Soluble in Acids — 

Alumina, ..... 7.59 

Peroxide of iron, .... 1.92 

Protoxide of iron, . . . . 2.14 

Lime, ...... 0.27 

Magnesia, . . . . , 0.17 

Potash, . . . ... 0.88 

Soda, 1.80 

Sulphuric acid, .... trace 

Phosphoric acid, . . . . 0.12 

Chlorine, ..... trace 

Soluble silica, . . . . . 0.15 


Total soluble in acids, .... 
Insoluble in Adds — 

Alumina, ..... 12.15 

Peroxide of iron, .... 0.68 

Lkne, ...... 0.24 

Magnesia, . . • • . 1.84 

Potash and soda, .... 0.05 

Silica, . . . ‘ . . . 56.46 


2.17 

11.67 


15.04 


Total ihsoluble in acids, .... 71.12 

99 .^ 

The contrast between this subsoil and the two samples of the soil 

TEANS. — JANUARY 1862. O 
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itself, is, sufficiently remarkable. Though still containing a large 
quantity of organic matter, it is much richer in all the essential 
constituents of plants. The quantity of alkalis is especially large ; 
and if it were not for the almost complete absence of sulphimic acid 
and chlorine, it might be described as a good soil. It is fair, how- 
ever, to observe that many excellent soils are very deficient m these 
two substances, which are not retained by the soil as the other in- 
organic elements of plants are. It is not a usual circumstance to 
find a subsoil superior to a soil, although no doubt cases of the kind 
do occur; and there are two different modes of explaining the pheno- 
menon in this case, to which reference will be afterwards made. 


No. LStiff OUy ^mderlying PeaU 


Water, . 

Organic matter, 
Sohible m Acids — 
Alumina, 
Peroxide of iron, 
Lime, ^ . 
Magnesia, 

Potash, . 

Soda, . ^ . 

Sulphuric acid, 
Phosphoric acid, 
Chlorine, 

Soluble silica, . 


11.57 

0.S4 

0.39 

0.16 

0.48 

0.44 

trace 

0.02 

0.01 

0.79 


4.3G 

8.06 


Total soluble in acids, 


14.60 


InsolubU in Acids — 
Aiumiha, 
Peroxide of iron, 
Lime, . ' 
Magnesia, 
Phosphoric acid, 
Manganese, 
Silica, . 


19.21 

1,68 

1.12 

0.79 

0.04 

trace 

60.43 


Total insoluble in acids, .... 73.17 


100.09 

In this case the greater stiflFness of the clay depends upon the very 
large quantity of alumina which is present, amounting in all, and 
including that found in both the soluble^ and insoluble part, to 
more than 30 per cent. In other respects it may be said to agree 
generally with the others, excepting that the organic matter is con- 
siderably lower and the lime higher. 

These analyses offer many points for consideration which are 
worthy of notice in relation to the origin of soils; for they represent 
the virgin soils of a fertile district unaffected by those varied changes 
produced by a long period of cultivation. The superiority of the 
subsoil has already been adverted to as a remarkable circumstance, 
and in cultivated soils is very unusual. The truth is, that the soil 
may be most correctly distinguished from the subsoil by describing 
it as that portion of the surface which has become charged with the 
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remains of the crops growing upon it. Hence it happens that, when 
a soil has for a long period maintained a certain amount of vegeta- 
tion without removal of the produce, as it must do in a state of 
nature, there is of necessity an accumulation of organic matters, 
and of the mineral substances found in plants ; while the subsoil 
contains none of these substances, or at best only that small pro- 
portion which is due to the penetration of the deeper-rooted plants. 
The case now before us offers a marked exception to this rule, and 
it may be explained in one of two ways. It may be supposed that 
what has here been called the soil may be a deposit from water, 
consisting in great part of clay^ produced by the disintegration of 
rocks nearly or altogether devoid of vegetation, and in that case 
the stratum below it is the true soil, containing abundance of the 
mineral constituents of plants in which the roots of the trees were 
really fixed, ^nd from which they derived their nutriment. On the 
other hand, it may also be supposed that the soil immediately in 
contact with the moss has been deprived of the more important 
plant-food by the mass of peat lying above it. It will be readily 
understood that the condition of an ordinary soil is very different 
from that of one on which peat has been formed; The remains of 
plants in the former case constitute but a small proportion of the 
soil, while in a peat-moss they greatly exceed its own weight. 
What happens, therefore, when peat is being produced, is some- 
what of this kind : A crop of moss-plants makes its appearance, 
and takes from the soil a certain quantity of its inorganic matters, 
which is not returned to it because the plants do not decay, but 
remain in the form of peat. The next crop, sending its roots 
down in search of food, withdraws another supply, and thus at 
length the greater part of the mineral food originally existing in 
the soil is carried up into the superincumbent mass of peat, where 
it is accumulated ; and in the course of those more tardy changes 
which the vegetable matter there undergoes, affords a supply of 
inorganic substances to new crops of plants. It is, of course, im- 
possible to say which of these explanations is the correct one, but 
probably both causes may operate to a certain extent This much 
IS certain, that No. 3, which is here called the subsoil, is of very 
good quality, and contains all that plants require for their healthy 
growth. 

In deciding which of the soils now analysed is to be considered 
most suitable for mixing with the peat in the process of reclama- 
tion, there can be little doubt about giving the preference to No. 8; 
for though the peat itself unquestionably contains a large quantity 
of the mineral matters required by the crop, they are not in a very 
accessible form, and only become available as the decompositions 
produced by the air and by the action of lime, which are requi- 
site on the reclamation of peat, advance. Practically, the use of 
the subsoil must be limited by the necessity bf first excavating the 
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portion which lies above it ; but there is no reason for rejecting 
this, because, though inferior to the others, its qualities are such 
as enable it to produce a very material amelioration of the peat. 
Indeed, a great part of the influence which clay and gravel exer- 
cise in the improvement of peat is of a mechanical kind. They, 
diminish its objectionable porosity, enable it to support the roots 
of plants in a more satisfactory manner, and cause it to retain the 
manures added. There is scarcely any mineral matter which will 
not improve peat in this way, although, of course, other things 
being alike, a preference will undoubtedly be given to that which 
is otherwise the best. 

In connection with these analyses, it seemed to be of interest to 
examine the wood of the large oaks imbedded in the peat, and, 
which, so far as I am aware, has never been submitted to analysis. 
The wood examined was almost black, and when dried had a pecu- 
liar bluish shade. When burned, it left a light porous ash, coloured 
brown by oxide of iron. 

The wood contained : — 


, Carbon, . 

50.09 

Oxygen, . 

. 30.59 

Hydrogen, 

6.33 

Ash, 

. 12.84 

Nitrogen, , 

0.65 


100.00 

The composition of the ash was 

3: — 


Protoxide of iron. 

14.03 

Sulphuric acid, • 

1.13 

Peroxide of iron, , 

61.71 

Phosphoric acid, . 

. 0.68 

Lime, 

3.94 

Soluble silica, 

. 0.12 

Magnesia, . 

1.98 

Sand, 

Charcoal, . • 

. 1.03 

Potash, 

1.15 

11.55 

Soda, 

2.46 

99.78 


These results, calculated after deduction of sand and charcoal, 
give:— 

Protoxide of iron, , 16.11 Soda, . . . 2.82 

Peroxide of iron, , • 70.78 Sulphuric acid, . 1.29 

Lime, . . . 4.51 Phosphoric acid, . • 0.77 

Magnesia, . • . 2.27 Soluble silica, . . 0.14 

Potash, , . . 1.31 

100.00 

The composition of this ash is very remarkable, and entirely 
different from that of recent trees. I have not been able to find 
on record any analysis of the ash of recent oak, but that of other 
woods, which are all very similar, contain only a small quantity, 
generally under a per cent of peroxide of iron, and are rich in 
potash, lime, and phosphoric acid. In the bog oak ash these sub- 
stances are present in but small quantity, while iron in the form of 
its two oxides is the chief constituent. It contains in these forms 
no less than 62 per cent of metallic iron, so that it is actually richer 
in metal than the majority of iron ores. It is obvious that the 
iron must have been imbibed from the peat, and its combination 
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with the tannic and gallic acids existing in the wood is the cause 
of the dark colour it has acquired. 

In the article on “ Early planting in Scotland," which was pub- 
lished in the Transactions in July, Mr Cosmo Innes observes that 
“ the trees found in peat mosses — for the most part few and small, 
and confined to a narrow space — are surely very far from proving 
that large tracts of the country were covered with close forest.” 
Without presuming to discuss this question, I may observe, that 
the operations on the Renfrewshire mosses have revealed the 
remains of timber neither “ few nor small." The following memo- 
randum has been obtained from Mr Speir of Blackstone, a gentle- 
man distinguished by the extent of his moss i^eclamations: — 

‘‘ The removal of the entire deposit in some instances, and in others the deep 
cuttings required to secure sufficient drainage for cultivating the moss on the sur- 
face, have afforded abundant evidence that its original site throughout its whole 
extent was, at one period more or less remote, covered by a magnificent oak and 
pine forest. The strata, which rests immediately above the alluvial clay, is com- 
posed of rotten birch, alder, hazel, and other forest debris ; and imbedded in this 
are found the roots of oaks and pines, standing more or less apart according to the 
size of the trees, in the same upright position in which they grew, and with one or 
two feet of the stem still remaining ; also fallen oak and pine stems of different 
dimensions, with and without the upper portion of their roots attached, and which 
doubtless have been prostrated by heavy gales. The largest of these fallen oaks 
which 1 have disinterred, measured 43 feet in length, and averaged 3 feet in dia- 
meter for 14 feet above the root. The oak and pine are the only description of 
timber found in a state of preservation, and the latter is not only confined to a 
particular district of the moss, but is not so frequently met with as the former. 
In no instances have either my workmen or myself discovered any trace of fire, or of 
the use of an axe upon any of those fallen trees.” 

My own observation atDargavel corroborates MrSpeir's expe- 
rience. During last summer Mr Hall Maxwell had, in the course 
of his improvements, to trench a few acres from which a great 
depth of peat had been previously removed for fuel. Before 
reaching tlaa clay, a layer of birch and hazel debris was passed, 
t\\6 woody fibre reduced to a pulp, but kept unaltered in shape 
and size by the bark, which was bright and sound as that of a 
living tree. Immediately beneath this was found the soil, the sub- 
ject of No. 1 of the foregoing analyses, and, imbedded in it, were 
oaks, in such profusion and of so great a size, as to make the im- 
provement a very costly one, on account of the labour expended on 
their removal. I observed the remains of one noble tree ; it was 
in an advanced stage of decay, and must have lost much of its ori- 
ginal grandeur; still, its stump was above 20 feet in circumference, 
and part of the stem lying beside it exceeded 5 feet in diameter. 
Many of the others had a diameter of from 3 to above 4 feet, and 
I noticed one, showing that size over a clean stem, 49 feet long. 
The oaks in this moss are generally sound, and have been used by 
the proprietor as material for furniture. As in the adjoining island 
of peat at Blackstone, there is no trace of fire or of axe, nor any 
indication that either man or beast existed when these buried trees 
flourished. 



188 


Absteact of tlie Accootts of tlie Hiohxanb 
(T he detailed Accounts will be submitted, in terms 

Ohakge. 

1. Balance in the Royal Bank of Scotland at 80th Nov. 1860, £1895 19 4 

2. Medals on hand at do., . . . . . . 50 13 0 

8. Arrears of Subscriptions at do., • . £321 16 0 

Less written off as irrecoverable, . £83 7 6 

Extinguished by Life Compositions, 26 14 6 

110 2 0 

211 14 0 

4. Interest on £9500 Heritable Security, . . £342 7 1 

6. Dividends on £20,886, 8s. 7d. Bank Stock, . , 882 10 1 

6. Dividends on £6570 Debentures, . . 268 7 7 

7. Dividend from British Fishery Society, . 20 0 0 

8. Progressive Interest on Bank Account, . 27 5 8 

• 1535 10 5 

9. Annual Subscriptions, . . . . . . 880 16 0 

10. Life Subscriptions, ...... 950 13 6 

11. Subscriptions in aid of Local Competitions, . . . 99 0 0 

12. Chemical Department — 

1. Balance in Royal Bank at 30th Nov. 1860, £3 18 

2. Annual Subscriptions, . . . 139 17 6 

8. Progressive Interest on Bank Account, . 1 17 1 

144 16 3 


13, Dumfries Show, 1860 — Receipts per Abstract, . . 2682 8 8 

14. Aberdeen and Edinburgh Shows— outstanding Entiy Money, &c., 3 10 0 
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and Ageicultxtbal Society, for the Year 1860-61. 
of the Charter, to the General Meeting on 15th January 1862.) 

Disohabob. 

1. Establishment Expenses — 

1. Secretary’s Salary, - . . £500 0 0 

2. Allowance for Heating, Cleaning, Service, &o., 83 5 0 

3. Auditor’s Fee, . . . . . 30 0 0 - 

4. Salary to Editor of Transactions, , . 42 0 0 

5. Clerks’ Salaries, . . . . 179 3 6 

6. Allowance to Curator of Machinery, . . 10 0 0 

7. Feu-duties, Taxes, Repail's, &c., Albyn Place, . 142 15 1 

£987 3 7 

2. Chemical Department— 

1. Chemist’s Salary, . . . £300 0 0 

2. Balance in Royal Bank, 30th November 1861, 1 18 9 

801 18 9 

3. Veterinary Department— 

1. Allowance to Professor Dick, . . £26 5 0 

2. Medals to Students, . . . 5 12 0 

3. Advertising, . . . . 6 19 6 

38 16 6 

4. Museum— 

1. Expense of Alterations, . . . £531 6 9 

2. Feu-duty, Taxes, &o., . . . 74 16 6 

3. Porter^s Wages and Livery, . . 32 0 0 

638 3 3 

5. Premiums— 

1. Premiums for years prior to 1860, . . £91 10 0 

2. Premiums for Repox^ 1860, . . 102 6 0 

3. Premiums for Dumfries Show, 1860, . 1325 3 3 

4. Premiums for Local Competitions, 1860, . 691 16 9 

2210 16 0 

6. Printing, > . . . . . . . 152 17 3 

7. Stationery, . . . . . . . 15 0 0 

8. Advertising, . . . , . . . 26 2 11 

9. Postages and Carriages, , ^ . . . 67 0 0 

10. Miscellaneous Expenditure — 

1. Mr Russell, for Report of Perth Show, . £12 12 0 

2. Substances for analyses in Laboratory, , 8 3 0 

3. Portoait of Clydesdale Mare, . , 26 0 0 

4. Travelling Expenses, . . . 8 15 4 

6. Meteorological Society Subscription, , 6 0 0 

6. Reporting General Meetings, . . 3 8 0 

7. Bank Charges and Stam^^s, . . 5 0 7 

8. Incidental Expenses, . . . 7 4 8 

76 3 7 

11. Dumfries Show, 1860, — General Expenses, per Abstract, . 1942 16 0 

12. Balance on Bank Account at 30th Hov. 1801, . . . 1665 17 4 

13. Medals on hand at do. . . . . . . 31 7 6 

14. Arrears of Subscriptions at do., ..... 810 19 6 

£8455 1 2 


Edinburgh, ISth December 1861 ; 

T. GLADSTONE, > Members of 
JAMES W. HUNTER, j* Finance ConmiUee., 
ARCHD. HORNE, Auditor. 
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Dumfries Show, 1860. 

(The detailed Accounts will be submitted 
Receipts. 

1. Local Subscriptions — 

1. Contribution by Town of Dumfries, . . £50 0 0 

2. Contribution by Proprietors in County of Dum- 

fries, ..... 874 17 4 

3. Contribution by Proprietors in StewaiHiy of Kirk- 

cudbright, .... 246 0 0 

4. Contribution by Proprietors in County of Wig- 

town, ..... 179 0 0 

6. Contribution by Tenant Farmers in the three 

Counties, . . . . 98 16 3 

6. Contribution by Qlenkens Agricultural Society, 5 0 0 


2. Amount Collected in Show-Yard — 

1. Drawn at Gates, 

2. Drawn at Trial of Implements, 

8. Drawn at Trial of Reaping-Machines, 

4. Farm-servants* Tickets, 

5. Catalogues and Awards sold, . 

1275 11 2 

3. Entry-Money— 

1. On Stock, . . . . . £78 0 10 

2. On Implements, . . . . 66 1 0 

144 1 10 

4. Rent of Stalls in Show-yard, ..... 243 8 2 

5. Rent of Refreshment Booth, . . . . . 45 0 0 

6. Interest from Banks, . . . . . . 10 13 11 

7. Lord Ashburton’s Premium for Cart Drag, . . . 10 0 0 

£2682 8 8 

8. Balance, ...» ... 585 9 7 



£953 13 7 

£1086 10 6 
29 11 2 
7 17 0 
11 12 0 
140 0 6 


£3267 18 3 
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Abstract of Accounts. 

to the General Meeting on 15th January 1862.) 

PAYMENa?S, 

1. Pbemittms drawn at 30th November 1861, 

2. Show-Yard— 

1. Contractor for fitting up Show-yard, . •61050 15 6 

2. Payment to Tenant of field, . , 40 0 0 

3. Bedding for Stock, . . . 56 7 10 

4. Water supply, . . . . 33 2 0 

5. Refreshmentsfor Judges and Committee in Yard, 19 6 9 

6. Omnibus and Cabs for Judges, . . 3 4 6 

7. Conveyance of Poultry Coops, . . 3 3 0 

8. Militia Band, . . . , 1 17 6 

3. Trial op Implements — 

1 . Use of Ground and Damage to Crop at Lincluden, £34 8 0 

2. Cartage of Implements, . . , 2 0 0 

3. Keep of Ploughmen and Horses, . . 6 10 6 

4. Grain for Thrashing-Machines . . 9 10 0 

5. Roots for Cutters, • ... . 4 10 0 

6. Coals, . . . . . . 2 2 9 

7. Labourers and Workmen, , . . 2 10 0 


£1325 3 3 


10 . 


11 , 


12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 


1207 17 1 


POUOE POROE, ...... 

Travelling Expenses of Judges, Staff, Secretary, Clerks, &o., 
Hotel Bills for ditto, ..... 

Tickets to Banquet for ditto, .... 

Loss UPON Banquet, ..... 

Printing— 

1. Catalogues, ..... £98 0 0 

2. List of Awards, . . . . 13 5 0 

3. Bills and Placards, . . . . 21 10 6 

4. Premium Lists, Certificates, Circulars, &c., 36 7 0 

Advertising— 

1. At Railway Stations, . . . £20 0 0 

2. In Newspapers, . . . . 41 16 1 

Trial op Reaping-Machines, 1st September — 

1. Travelling Expenses of Judges, Secretary, &c., £9 0 11 

2. Hotel Bills for ditto, , . . . 3 12 4 

3. Medium Gold Medal awarded to Tenant of field, 6 2 0 

4. Workmen engaged at trM, . . . 2 0 0 

Allowance to Local Secretary, 

Outlay by him, ..... 

Allowance to Curator of Machinery, 

Ditto to Bank Collector, . . . , . 

Clerks, ...... 

Assistants, Porters, and Labourers, . . 

Postages, ...... 

Stationery, . . 

Miscellaneous Expenditure, . • 


61 11 
58 15 
79 14 
129 9 
16 2 
19 12 


169 2 6 


61 16 1 


20 15 

21 0 
6 2 
8 . 0 
5 6 

28 10 
10 14 
28 18 
8 17 
5 11 


£8267 18 8 

Edinburgh, Dec. 1861. 

T. GLADSTONE, Members. of 

JAMES W, HUNTER, ( OmmMtei. 

ARCHD. HORNE, Awiiiar. 
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State of the Fukbs of the Highiand and Ageicxtltural Society, 
At ZOth November 1861. 


I. Investments— 

1, Heritable Bond, . . . 

2. Bank Stocks, present value, 

8. Bailway Debentures, 

4. Glasgow Water Corporation Debenture, 

5. Ten Shares, or £500, of the British Fishery, 


£9,600 0 0 
20,886 8 7 
4,670 0 0 
2,000 0 0 
200 0 0 


n. Heritable Peopertv, per Valuation, 

III. Fluctuating Balances— 

1. Balances in Koyal Bank, . . 

2. Medals on hand, . . 

3. Arrears considered recoverable. 


£37,156 8 7 
7,487 18 5 


£1667 16 1 
31 7 4 
249 14 6 

1,948 17 11 


£46,593 4 11 


Abstract of the Acoouots of the Argyll Naval Fuistd for 1861^ 


Charge. 

1. Balance in the Koyal Bank 

- of Scotland at 30th Nov- 
ember 1860, . £324 8 9 

2. Interest on £3000 Herit- 

able Security, . . 108 2 . 3 

8. Dividends on £1700 De- 
benture, . . . 65 6, 4 

4. Progressive Interest on 

Bank Account, . 8 11 . 6 


£506 8.10 


Discharge. 

1. Allowance to two Reci- 

pients, . . . £80 0 0 

2. Balance in Royal Bank at 

30th November 1861, 426 8 10 


£506 8 10 


Edinburgh, IS^Zt Dec. 1861. 


ARCHIE. HORNE, Auditor, 
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GRASS WITH OR WITHOUT A CROP. 

By James Sanderson, 13 Cannon Row, London, 

[Premhim—The Gold Medal.] 

To no department of agriculture has the Scottish farmer devoted 
so little attention, considering its importance, as the cultivation 
of grass for pasture. Even in our present advanced sta^e of agri- 
cultural knowledge, there are few, if any, farmers who have practi- 
cally tested the comparative value of different grasses for sheep- 
pasture. In regard to cereals, the farmer has employed^ every 
means he can command to ascertain the varieties best suited to 
different soils and climates, and which yield the greatest amount 
of produce ; and his efforts have not been fruitless, but have led to 
the introduction of impi’oved varieties of all kinds of grain. It is 
otherwise with grasses ; the same mixture of seeds, in a great mea- 
sure, is used now as was used fifty years ago. No new variety 
of grass for pasture has been introduced, and there are no reliable 
data — the results of experimental researches — to guide the farmer 
in choosing one variety more than another, Half a century has 
wellnigh passed away since George Sinclair thus wrote : Out of 
215 distinct species of grasses which are capable of being cultivated 
in this climate, two only have been cultivated to any extent.*’ This 
is strictly true, even up till the present time ; indeed it may be said 
that only one variety of grass is now used for pasture, as there is 
scarcely a farmer who departs from the usual custom of seeding 
with ryegrass. Like many other rigid observances of long-preva- 
lent customs, which owe their existence more to precedence than 
profit, more to rule than right, this retention ot an old custom 
may be ascribed to habit rather than to choice. Thyre are doubt- 
less many difficulties in the way to impede the acquiring of a correct 
knowledge of the value of grasses for pasture. Unlike the testing 
of cereals, or of meadow-grasses^ — merely performed by weighing 
the yield, and often executed on a few square yards of land — a 
knowledge of the nutritive value of pasture-grasses can only be 
acquired by slow and accurate experiments conducted on a consi- 
derable area of land. The grasses must he sown separately in 
separate fields, of similar soil and condition, and the progress of, 
and results obtained from, the respective lots of sheep and^ cattle 
which depasture them, carefully ascertained. If several experiments 
were conducted in this manner in different districts, I believe that 
the benefits to agriculture which would accrue therefrom would be 
incalculable. 

As regards natural meadow-grasses, or artificial grasses for hay, 
their habits are better known, and their nutritive qualities better 

TRANS.— MARCH 1SC2. ^ 
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understood. The researches of Sinclair, Parnell, Way, Lawes, and 
Voelcker, have brought to light many facts which may safely guide 
the farmer in this department. These researches, however, are 
happily becoming of less importance, as the growth of meadow hay 
in all well-farmed districts is gradually diminishing, and as artifi- 
cial hay should seldom be used excepting for seed or for home con- 
sumption. 

To discover the true value of pasture-grasses, I apprehend the 
farmer must draw on his own resources, and not merely depend on 
the teachings of analytical chemistry. Here, as in every other field, 
experience is a safe and an unerring guide, and if it does not reveal 
causes, it leads to the obtaining of important results. Science may 
ascertain, as it has ascertained, the qualities of different grasses in a 
natural and in a dried state ; but as yet it has not told the com- 

J arative qualities of different grasses in an infant state of foliage. 

)oubtless an analysis of grasses in a matured state would show a 
different result from that of grasses in their first stage. Every 
practical farmer is cognisant of the fact, that on some soils grasses 
eaten close to the ground — so close, indeed, as to expose the naked 
roots — conduce more to the rapid fattening of lambs following their 
mothers than grasses with more luxuriant foliage. This may 
appear anomalous, and may be difScult to account for, but it is 
nevertheless accredited by experience. 

Apart from the investigations of science, which have shown that 
there are more valuable grasses than ryegrass for hay, the practical 
farmer may discover in this variety habits which render its cultiva- 
tion open to serious objections either for pasture or hay. From its 
shallow and tiny roots ryegrass is easily injured by extremes of cold 
or heat, dry or wet weather. The rapidity, too, with which it rushes 
into seed in forcing weather, deteriorates its value as pasture, as 
well as deteriorates the soil on which it grows. So also ryegrass 
for hay. It extracts from the soil valuable ingredients ; and as it 
feeds on the same food as the wheat plant, it is very damaging to 
a succeeding crop of wheat. The exclusive use of ryegrass, there- 
fore, either for hay or pasture, although universal, is not commend- 
able, and the introduction of some other varieties, such as ci*ested 
wagtail, cocksfoot, &c., might be followed with important results. 

Although little or no progress has been made for a long period 
in the introduction of any new variety of grass for pastures, yet it 
must be admitted that, as regards the mechanical department of 
the cultivation of grasses, ^reat improvements have been recently 
introduced. The substitution of machine for hand sowing, of light 
for heavy harrows, a finer surface-tilth, the compression of the 
surface-soil by rolling, and the use of a less quantity of cereal seed, 
have all greatly conduced to the improving of artificial pastures. 
This department of agriculture, however, still demands increasing 
attention, and affords room for further improvement; for grass, 
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whether viewed as essential in a rotation, to impart fertility to the 
soil, or as the medium through which the combination of stock and 
crop husbandry — ^the most successful of all farming — can only he 
carried out, is one of the most important farm-crops. 

Even up till the end of last century, the mode of grass-culture 
was exceedingly primitive. It was the prevailing practice for 
farmers to sow no grass-seeds, but after the land was exhausted by 
severe cereal cropping, it was left to seed itself with worthless 
plants inherent to it, and with the seeds of weeds carried by winds 
from neighbouring fields. There are farmers in England at the 
present time who adopt a similar course, and who even maintain 
that they eventually secure the thickest meadow-sward in this way. 
Such a practice, however, cannot be too much condemned, as it only 
fosters the growth of docks, thistles, and all noxious weeds, and is 
the offspring of exhausted soils and impoverished tenants. 

The method of sowing grass-seeds with a grain crop has been 
long adopted in all well-farmed districts. When the four-course 
system was practised, and grass invariably cut for hay, it was 
essential to sow both crops together, or otherwise lose a white 
crop. To have dispensed with a white crop in a four- course 
rotation would have been, under the then circumstances, unwise, 
and would have deranged the general system of management. It 
would have provided for the maintenance of fewer stock, and 
therefore less manure would have been produced to keep the soil 
fertile. The four-course system, however, though the most per- 
fect mode of alternating exhausting and fertilising crops that 
could be devised, proved defective for the successful cultivation 
of turnips and clover — ^has been almost entirely abandoned, and 
a rotation which requires the less frequent recurrence of these 
crops adopted. With the extended as with the four- course 
rotation, grass-seeds are sown with a cereal crop, and the practice 
is equally commendable. As grasses are not perfected for pasture 
the season in which they are sown, so the sowing of them with a 
grain crop effects in one year what otherwise would require two 
years to accomplish. Doubtless the conjunction of the two crops 
is under certain conditions reciprocally injurious; but, on the 
whole, under a systematic course of cropping, the disadvantages 
arising therefrom are trifling compared with the advantages. The 
chief advantage of sowing the two crops together is an additional 
cereal crop in a rotation, for to sow cereals and grass -seeds 
separately, either one crop of the former must be taken from, or 
one of the latter added to, a rotation. To lose a cereal crop in a 
five or six course rotation, as already said, would entail serious 
consequences, and interfere with the proper adjustment of produc- 
tion and consumption. On all well-managed farms, each depart- 
ment, like the segment of a circle, corresponds with anotbw, and 
forms part of a perfected whole. Thus the area under white 
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crop must correspoud with the area under grass and turnips, so 
that the straw produce of the former may meet the requirements 
of the stock the latter maintains. Independently, therefore, of the 
value of a crop of cereal seeds, its straw is required to carry out 
a uniform system, therefore a full supply of it is essentia). Grass- 
seeds must therefore be sown with a grain crop in order to carry 
out a regular course of husbandry — or, in other words, to have the 
area under white crops proportionate to the area under grass. 

But the con junction of the two crops has also its disadvantages. 
The sowing of the seeds must be accommodated to the sowing of 
grain, irrespective of condition of soil or weather. Hence the seed- 
bed for grass is frequently too dry, which, if associated with an arid 
summer, the seeds do not germinate until the removal of the grain 
crop. On the other hand, if the grasses are rank and luxuriant, 
they greatly retard the harvesting of grain, and frequently de- 
teriorate its value. And this early luxuriance is often injurious to 
the grass itself, inasmuch as it extracts from the soil valuable 
ingr^ients, and renders the roots, after the grass is cut, more 
exposed to the frosts of winter. And so also the influence of the 
grain on the grass crop ; It denudes it of valuable food, and ren- 
ders it more susceptible of injury from extremes of weather; but 
this point I shall farther on illustrate more fully. 

To obviate these evils, and for the purpose of carrying out 
special ends, as well as to suit certain conditions of soil, the sow- 
ing of grass-seeds without a crop has recently been adopted on 
several farms with great success. Considering, indeed, the suc- 
cessful results consequent on this mode, it is surprising that it is 
not more generally practised where a regular system of rotation is 
not observed. With this, however, as it has hitherto been with 
the^ introduction of every agricultural improvement, many pre- 
judices must be overcome, and much opposition encountered, 
before it meets with general favour. The mere fact that by 
tbis^ mode a cereal crop is lost in a rotation, is suflScient to 
excite prejudice against even a trial of it, as farmers readily re- 
gard it as^ a losing game. The old practice of summer-fallowing, 
now happily almost abandoned, also permitted a barren year in a 
rotation, but custom had not only blunted the farmers’ prejudice 
against that system, but the many barriers to turnip-culture which 
existed previous to the introduction of a thorough system of drain - 
age, rendered naked fallowing imperative. To dispense with a 
cereal crop in a rotation seems likewise more objectionable now 
than formerly, as the increased dearness of labour and higher 
rentals demand from land the greatest possible revenue. Unless, 
therefore, the advantages outweigh the disadvantages that accrue 
from losing a crop in a rotation, the change is nugatory, and had 
better not be made. There are, however, certain conditions of 
land which yield the most profitable results by seeding it with 
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grass without a cereal crop. To some of these conditions I shall 
now direct attention. 

This System is essential on all exposed Uplands , — I have 
already contended for a proper division of different varieties of 
crops in a rotation, as being as essential now as at any bygone 
time. If it were expedient, however, to extend the area of one 
crop more than another, the extension would be assigned to a grass 
crop, as the little outlay it involves, and the extreme prices 
realised for its produce — sheep and cattle — render it one of the 
most profitable crops in a rotation. Moreover, the recent exten- 
sion of the cultivated area embraces uplands suited to the cultiva- 
tion of grass, but not of cereals. This extension to the area under 
cultivated grasses does not come under the category of a regular 
course of culture, as its produce is limited to the maintaining of 
sheep or cattle. The extension of this crop is nevertheless one of 
the most important branches of rural economy, and is the medium 
to every pastoral improvement. 

The improving farmer has not yet discovered the altitude be- 
yond which artificial grasses cannot be profitably cultivated. The 
highest-lying land he has reclaimed, has amply rewarded him by 
yielding luxuriant grasses. With regard to cereals, the cultivable 
elevation is better known. It is rarely judicious in Scotland to 
cultivate wheat and barley above an elevation of 900 feet, and 
oats above 1000. Beyond these altitudes most abundant crops of 
all these kinds have no doubt been reaped in favourable seasons, 
but these are exceptional ; and, as a rule, cereal crops on such 
altitudes, from early autumnal frosts, shaking winds, and late 
seasons, are rendered of little value. Beyond such elevations the 
union of a grass and cereal crop must cease, and the former must 
be cultivated alone. In harmony with all the laws of nature, this 
unveils a wise adaptation of means to an end — the means of rais- 
ing one description of crop where It is most valuable, and where 
circumstances preclude the cultivation of any other. 

It is worthy of remark, that the injury which grass sustains 
from having been sown with a white crop is greater the higher 
the elevation, just as the injuries from frosts are greater; so that 
where circumstances are most favourable to their conjunction, a 
grass crop sustains the least damage. The cause of this is apparent 
when we consider the injurious effects of a straw crop on grass. 
These are partly chemical, as it extracts valuable ingredients from 
the soil, and thus reduces its plant food. They are, however, 
chiefly mechanical, and caused by the roots and rootlets of the 
white crop diverging through and loosening all the surface-soil. 
Every observant farmer is cognisant of the fact of grasses succeed- 
ing best on a compact surface-soil. Trodden headlands, the im- 
press of a cart-wheel or of a horse’s foot — all attest the truth of 
this. Doubtless the surface-soil ought to be reduced to as fine a 
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state as possible before the sowing of seeds, but it cannot be too 
firmly compressed afterwards * The roots of grasses in a soil thus 
prepared become strong and vigorous, and their tiny filaments are 
shielded from adverse weather by the compact soil that surrounds 
them. A white crop tends to undo all this surface compression. 
Its roots, diverging in a horizontal direction, leave, after their 
decay, interstices in the soil, which facilitate the evil efifects of 
droughts and frosts. The consequences are, that the naked rootlets 
of clover and grasses are nipt by the frosts of winter and the biting 
blasts of spring. The plants become seared and sickly, and many 
of them die. When the situation is upland or northerly, these 
results are inevitable. Last season I laid a field down into perma- 
nent grass without a crop, and the young grasses were earlier in 
spring, and the field has throughout summer exhibited greater 
luxuriance, though at an altitude of 1100 feet, than the lowest- 
lying field in the same district sown down with a white crop. The 
fact is, the roots of the grasses of the former were secure and 
vigorous, from the compactness of the soil, when the vegetative 
powers of the latter were becoming enfeebled from exposure to 
withering blasts. The difference between the two methods, no 
doubt, varies in different seasons; but in the most favourable 
season a field of grass sown without a straw crop is easily indi- 
cated from its rich luxuriant hue, although several miles distant 
from the observer. Nor is the difference only in appearance, as 
the one maintains for several years a greater number of stock than 
the other. During the season succeeding that In which it is sown, 
grass without a crop will carry 3 sheep per acre more than when 
sown with it ; and for several years there will be a marked differ- 
ence in favour of the former. But the difference between the 
two modes is most apparent when we glance at the actual results 
obtained from growing grass without a crop. The field of grass I 
have already alluded to carried for three months — July, August, 
and September — 8 sheep per acre the season in which it was sown. 
The profit thus afforded from the first year's pasture was more 
than an equivalent for the want of a white crop ; for, from the late 
season of 1860, a white crop at an altitude of 1100 feet would 
not have been worth the labour that produced it. This season the 
same field was pastured a fortnight earlier than it would have been 
if sown with a crop, and has carried 6 sheep per acre. I know 
several fields in the counties of Eoxburgh and Selkirk thus sown 
that have carried a greater number of sheep the first and second 
season than that I have named ; indeed, it is scarcely possible to 


We nae rather inclined to think that, in ordinary lands, a loose mould is of 
as much importance for grass as for cereals. Though grasses often succeed on head- 
lands, it must be remembered that the frosts of winter render them Icose and friable 
after haying been ploughed up rough when carted upon. — 
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overstock such pasture the first season; and frequently, for the 
purpose of keeping down the rapid flush of grass, it has to be 
depastured with cattle along with sheep. The great number of 
stock it maintains the first season sometimes, indeed, operates inju- 
riously, as the grass becomes foul from the excessive quantity of 
excrements left upon it. Hence, in all such cases, the removal of 
the stock to a neighbouring field during night, or to a patch of old 
grass at the top of the young grass field as a lay for sheep is 
commendable. 

It may be supj^osed that the proper manner of comparing the 
results obtained from sowing grass-seeds with and without a crop, 
is to give the actual value of the produce derived from each. The 
difference of the yield of straw crops in different seasons, difference 
of situation, and the varied injuries grass as well as grain crops 
receive from incidental causes, would render such a comparison 
positively worthless. Let it suffice to repeat, that on all uplands 
the value of grass sown the first season without a crop is equal to 
that of a white crop, so that the additional value, for several conse- 
cutive years of grass thus sown, renders this system the most pro- 
fitable. I may mention Mr Murray, of Philiphaugh ; Mr Eiddell, 
Eink ; Mr Gibson, Windydors ; Mr I511iot, Blackhaugh, in Selkirk- 
shire ; Mr Gibson, Perniehirst, Midlothian ; Mr Fletcher, late of 
St Leonards, and MrYoung, late of Cowdenknowes, Berwickshire ; 
and Mr Simpson, Threepwood, Eoxburghshire — ^who have most suc- 
cessfully reclaimed high-lying land, and sown it down with grass- 
seeds without a crop. On some of these farms I have known so 
many as 15 sheep to the acre maintained on the first year’s grass. 

2d, On Mossy Soils . — ^The almost entire absence of mineral 
ingredients, and an over-abundance of vegetable matter in moss 
or peat, are injurious to the culture of cereals. The crops are too 
rapidly forced at an early stage, and their stems, being deficient in 
bone or strength, are soft and succulent, and therefore break down 
or “ lodge often before their ears are unsheathed. The grain pro- 
duce is consequently of little value, and the sapless straw not worth 
reaping. But besides the loss of tlxe grain crop from lodging, the 
young grasses, from the exclusion of air — an effect of the same 
cause — are destroyed. Nor can the resowing of seeds, after the 
grain crop is reaped, be adopted with confidence of success, as 
early autumnal frosts often prevent them from germinating. 
Equally hazardous is it to sow in spring, as the self-planted chick- 
weed — the ever-ready occupant of vacant ground — successfully 
contends with the cultivated seeds for the mastery. Hence the 
grain crop is not only lost, but two crops of grass also ; therefore 
the union of the two crops on moss ought to be avoided. Apart 
from the injurious effects of lodging, a grain crop is more injurious 
to grass on moss than on any description of soil It renders more 
open the already too loose surface of moss land ; and thus the 
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grass plants become a prey to droughts and frosts. Moss, to 
produce successfully a grain and a grass crop sown together, 
must be mixed with sand or clay, made as firm and compact as 
possible, and totally changed from its natural condition. 

Light newly reclaimed land produces similar results, although 
in this case the luxuriant grasses which new land yields are more 
difficult to subdue. The practice now adopted of taking two white 
crops and a turnip crop previous to the sowing of grass-seeds on 
new land, tends to consolidate the soil, and has generally favourable 
results. 

Zd, On all Land to he laid down for permanent Pasture , — The 
advantage of every arable farmer having an old pasture-field is 
well understood. A field of rich old grass supplies suitable food 
for all kinds of stock^horses, sheep, or cattle — is available in all 
seasons, and affords valuable food when all other food-resources 
are dried up by scorching summer suns or the frosts of winter. A 
farm without one^ indeed, is like a ship without a helm, or an engine 
without a safety-valve. It has provision for no emergency, cannot 
supply its own wants, and is liable to suffer as much from contin« 
gencies as it acquires by successes. To remedy this want, the 
former must choose between two alternatives ; he must either rent 
an old grass-field, frequently distant from his farm, or he must 
dispose of his cattle in spring, and purchase again in autumn. The 
first mode, when resorted to, is generally more for accommodation 
than direct profit, but it is accommodation purchased too dearly; 
while the latter makes the farmer too dependent on markets, and 
forces him to sell or purchase at any price, irrespective of the state 
of the markets or of the condition of the cattle. The general want 
of this accommodation is probably the greatest defect in Scottish 
farming. The Northumberland farmer, who has invariably a field 
in close proximity to the steading under permanent pasture, would 
sooner part with the half of his farm than be without an old rich 
field of grass. His experience tells him that such a field is essen- 
tial as a summer-grazing for the bullocks he intends to fatten, is a 
fine run for young horses in all seasons, is his best sheepwalk in 
autumn, and affords the best lay for fattening sheep in wet weather 
during winter. 

In laying down a field for permanent pasture, the best possible 
means must be used to secure a matured pastui'e as quickly as pos- 
sible.^ The sowing of grass without a crop accomplishes this end ; in 
fact, it secures in one year athicker sward of grass and amore matured 
pasture than can be obtained in four or five seasons with a crop. From 
the soil remaining firm and compact, as left by the compression of 
the roller, the roots of the grasses are kept healthy and vigorous, and 
secure from the effects of adverse weather. It is thus, that a thicker 
sward is obtained, and that grasses are earlier without than with a 
crop; indeed, for earliness and luxuriance the difference between the 
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two modes can only be appreciated by those who have witnessed the 
comparison. It is nevertheless quite apparent that the mode con- 
tended for, for permanent pasture, prevents the decimating of 
grass plants in spring which occurs on a loose surface-soil, and 
that a soil rendered close and compact, and undisturbed by the 
diverging roots of cereals, is at once, as it were, in the state of land 
long under grass, and is alike secure from sudden changes of ex- 
tremes of weather, the attacks of snails or slugs, which are severest 
on a loose soil, and is at once ready for, as it receives no injury 
from, the treading of horses and cattle. Nor is the benefit derived 
from this mode, as already noticed, only apparent the first or second 
season ; it is easily discernible for many years. I lately saw a field 
of pasture which was sown down fifteen years ago without a crop, 
and its close luxuriant sward and abundance of clover evinced the 
manner in which it had been seeded. Clovers especially remain 
long luxuriant in a soil thus sown, which is no doubt attributable 
to their strong aflSnity for a compact texture of soil. 

DiflPerent opinions are entertained as to the best time for sowing 
seeds without a crop. Some farmers sow in April, while others 
delay sowing until June. The best time is probably between the 
two — about the beginning of May. The evil effects of an abun- 
dant crop of annual weeds consequent on the former, and of arid 
weather on the latter, are thus avoided. Previous to the sowing of 
seeds, the land cannot be too much reduced to a fine state of tilth 
by harrowing. After the land is seeded, it ought to be harrowed 
with light harrows, and afterwards pressed with a heavy roller. 
When the seeds are sown in May, the grass is usually ready for 
pasturing about the second week of July. Those who have not 
previously witnessed grass sown without a crop will at first be dis- 
appointed, and suppose that its fruits are a growth of annual weeds 
instead of a crop of grasses. A little time, however, will remove 
their fears ; and although at first the rank produce may demand 
the use of the scythe as well as of sheep or cattle, yet after this, 
weeds will no more be a pest, for out of their decay will spring up 
verdant grasses. 

The best mixture of grasses for seeding for permanent pasture 
depends on situation, nature, and fertility of soil, I gave the field 
I laid down for permanent pasture last year, and which I have 
more than once alluded to, 4 lb. of cow-^rass or perennial red 
clover, lb. alsyke, 4 lb. yellow, 3 lb. white, 2 lb. of timothy, 1 
lb. of perennial rye-grass, ^ of Italian, and 2 lb. of rape-seed. The 
Italian was sown to nave early grass the first spring, the rape-seed 
was sown for the twofold object of fattening sheep and protecting 
the young clovers from being too harehj eaten. The rape-seed 

E duced the desired effect, as the sheep which were put oh the 
fattened with amazing rapidity. The fattening tendencies, 
indeed, of the grass the first season, is not the feast weighty argu- 
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ment in favour of this mode of culture. Sheep put on it in average 
condition will get fat without requiring to consume any turnips. 
Draught ew-es especially fatten very quickly on rape and young 
grasses, and are thus fit for the butcher without the aid of roots. 
Nicol Milne, Esq. of Faldonside, who has occasionally practised 
sowing grass without a crop for many years, and with successful 
results, seeds with a mixture of perennial rye-grass and clover, a 
little rib-grass, and a very little timothy and cocksfoot. Mr 
Brydon, Nether Barns, one of the most advanced farmers in Sel- 
kirkshire, or indeed of any county, seeded a field which he laid 
down six years ago for permanent pasture with the following 
varieties of seeds: — 4 lb. cow-grass, 4 lb. white clover, 4 lb, alsyke, 
f of a bushel of perennial rye-grass, J of a bushel of cocksfoot, ^ 
of a bushel Italian rye-grass, and from 2 to 3 lb. of rape-seed per 
acre. This field has all along carried a very great number of sheep, 
and this season was more luxuriant than on the preceding years. 

On the whole, the sowing of grass without a crop ought to be 
invariably adopted for permanent pasture. Is the most profitable 
mode on mossy soils ; and on some descriptions of newly-reclaimed 
land, is well adapted for feeding sheep in autumn, and is the only 

! )racticable mode in upland districts. It is, I apprehend, in the 
atter field that this system has yet to achieve its noblest triumphs, 
as it is fitted to utilise almost every variety of moor and mountain, 
and holds out to the land-improver surer and richer rewards for 
outlay than can be obtained in the wide range of arable or of 
pastoral farming. 


ON DRAININQ SHEEP-FAEMS. 

By P. El. Lathah, Aberchalder, luvemess-shire. 

[ Premium— Medium Gold Medal.] 

It cannot be denied that sbeep-farming of late years has been 
a more profitable occupation than formerly. No matter where the 
fiock-master is situated, the class of sheep he owns, or the system 
of management he pursues, his commodities, mutton and wool, have 
been in more steady demand, and his returns have been more 
remunerative. 

Many contingencies, however, nay, material drawbacks, but little 
thought of or understood^ by the public, affect the interests of the 
sheep-farmer, and materially diminish his gains. Such, for in- 
stance, are the diseases peculiar to sheep, severity of weather, as 
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SO strikingly exemplified in the winter of 1860, expense of winter- 
ing, increase of rent. In these circumstances, and especially with 
the prospect of continued, if not of impi’oved demand for his produce, 
it is obviously of the last importance for the hill-farmer to use every 
means in his power towards maintaining his sheep stock in sound 
and healthy condition, by improving their walks, protecting them 
by shelter from the decimating effects of storms, and, if it were pos- 
sible, by introducing such substitutes for turnips as would enable 
him to winter his hoggets at home. 

These, and such like expedients, so essential to success, must be 
in the mind's eye of every thinking farmer, and the only question 
with most farmers probably is how they are to carry them into 
practice; particularly how are they to make arrangements with 
their landlords for draining their hills ; for this, the subject more 
immediately under consideration, is, of all others, the great desider- 
atum, 

^ It is well known most Highland sheep-walks are still in a primi- 
tive state, and saturated with wet. In fact, it is no exaggeration 
to say, despite the facilities held out by at least one praiseworthy 
and patriotic society for the permanent improvement of landed pro- 
perty, that nine-tenths of the mountains beyond the Grampians, as 
well as the Grampians themselves, have not yet been drained. 
Many of the rich levels, corries, slopes, and mossy meadows of those 
regions are mere swamps and quags, hardly passable by man or 
beast In rainy seasons, and in dry summer sunshine it is to be feared 
they are but too productive of those noxious vapours and gases 
which are so deleterious to the health of sheep. 

There can be no doubt that the succulent grass and miasmata ot 
the marsh are the true causes of the destructive liver disease, or 
rot. Although it has been urged that the malady is rare on some 
farms where the predisposing influences seem to exist, yet there 
are exceptional cases in which, in all likelihood, the incipient disease 
is checked by some neutralising agency, such as an atmosphere 
impregnated with salt, or, it may be, an antidotal description of 
herbage. Striking instances of the cause and cure of this disease 
have come under my observation of late years. On an adjoining 
farm, its ravages were very serious previous to the marshy ground 
being drained, but as soon as this was accomplished the rot gradu- 
ally disappeared, and the sheep became, under careful management, 
a sound and superior stock. Now, however, after being open for 
thirteen or fourteen years, these drains, which were cut much too 
shallow at first, are gradually filling up, and the rot has returned. 

Again, on the farm in my possession, I have invariably observed 
more unhealthy animals on, or in the immediate neighbourhood of, 
swampy ground, than elsewhera One part of the farm in parti- 
cular, adjoining an island in Loch Aich, which has been .partially 
submerged, has always been famous for them. This land has been 
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laid under water by raising the level of that lake, but in the droughts 
of spring and summer it invariably comes into view, yielding, after 
warm showers, quantities of soft juicy grass, which the emaciated 
sheep greedily devour, and thus engender the disease. 

From these preliminary observations, we may deduce that sheep 
farming will hereafter keep pace with the general prosperity of 
the country — that it deserves every encouragement at the hands of 
proprietors — and the utmost study and skill that tacksmen can be- 
stow. It is an old and a trite saying, whatever ameliorations are 
for the real benefit of the tenant, must be for the advantage of the 
landlord : and, if so, certainly no improvements can be effected on 
Highland estates at the present time, better calculated to verify the 
adage than the drainage and shelter of sheep-walks ; for by carry- 
ing out such improvements in a judicious manner, we not only pro- 
cure a more salubrious climate, but also an immense increase of 
wholesome and nutritious herbage, and more healthy and better 
woolled sheep. And, what is of still greater importance, the 
grazier, as a natural consequence, diminishes the annual mortality 
in his flock, and is enabled to add to its number. Moreover it is 
not too much to say he feels himself in a position, and is induced, 
from the circumstance of his knowing that he has a sound sheep-run, 
to adopt every available means and approved plan for improving 
his stock. 

It was after due consideration of these facts, and a calculation 
of all the benefits that would accrue, that I resolved to make arrange- 
ments for the drainage of this farm, which I did by simply agree- 
ing to pay the proprietor five per cent per annum during the 
currency of the lease on «3&S00, the sum which it was computed 
would be required for tlie whole area. 

This paction was settled about two years ago ; and it now re- 
mains for me to relate the course I have pursued in carrying out 
the necessary operations, and to note the advantages that have 
already arisen, or may be expected to arise, from them. Before 
doing so, however, it may be proper to give a general view of the 
field of my operations. 

^ This farm comprises a number of mountains of moderate eleva- 
tion, stretching from east to west on the south of the Caledonian 
Canal, within 25 miles of the Western Sea. The conformation of 
the hills is neither rugged nor conical, but rather oblong and 
continuous, with broad, flat tops, and wide valleys between, con- 
taining a good deal of natural timber. The summits generally 
present a wide surface of broken spongy peat, good for nothing. 
But other parts of the less elevated ground, where circumstances 
favour the growth of herbage, are of a very different character, 
being productive of all the earlier moss-grassos, that are so bene- 
ficial to sheep after the hardships of winter. But frequently such 
land, and much of a deeper alluvial description, situated at a still 
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lower level was, while in a natural state, constantly so soaking- wet 
as to be of little use. Although situated at this distance from the 
west coast, this farm is within the range of the wet climate of the 
west, and is subject to all the discomfort and loss which rainy 
seasons and flood inflict. Stretching east and west, as the glens 
do, they are open to the fiercest storms that blow ; and many parts 
aiBFord no shelter but what can be found under the banks of a 
mountain burn, or deep ravine — places of refuge which too 
frequently prove lures to destruction. The numerous rivulets, 
however, with which most of the hills are furrowed, have been of 
great service in draining the intermediate land, and rendered the 
lyrocess comparatively easy. As the drainage of arable land varies 
according to circumstances peculiar to soil and locality, so it may 
truly be observed does the drainage of mountain pastures. No 
uniform method can be adopted. Practice alone enables the ex- 

C 'sneed drainer to detect the moist, as well as the saturated 
; to distinguish that suffering from the oozings of springs from 
that merely affected by surface water ; and to cut the necessary 
number, and the most suitable kind of drains. Much has been 
said about the principle which ought to be observed in draining ; 
and to this no exception can be taken, provided it is a flexible one. 
For in draining, as in everything else, there is a right and wrong 
way ; and it is unquestionably necessary that certain plans must be 
adopted and carefully carried out, in order to remove injurious 
water effectually. 

What I maintain and reiterate is, that it is impossible to lay 
down any precise method for draining mountain ranges. On the 
contrary, the system that would answer one side of a hill might be 
quite unsuitable for the othei\ The farmer must, therefore, in 
my humble view of the matter, bring experience and close 
observation to his aid, in order to form a correct opinion of the 
subject to be operated on, and to act accordingly. 

The great object to be attained is to drain sufficiently, and to cut 
up the pasture as little as possible : and in order to this, it would 
be well that every employer should either give personal superin- 
tendence, and exercise bis own skill, or employ a contractor on 
whose judgment and fidelity he can rel;^ ; otherwise he will 
assuredly have many drains to pay for which should never have 
been opened. 

These observations apply to the frequency, or number of drains, 
as well as to ih.Q direction of them. But on this latter important 
point, perhaps the most essential feature in the whole system of 
surface draining, more must be said. 

I have made some experiments respecting the inclination or 
direction in which drains should be cut in the mountain side ; and, 
after giving the matter full consideration, arrived at the conclusion 
that, as a general rule, they should stretch across the declivity at 
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such an angle as would insure a free, but not a rapid, ^ passage to 
water. The great thing is to have a current that will keep the 
drain clear of rubbish, but not so strong as to dig and run away 
the bottom. 

Other two points besides the slant or direction require to be borne 
in mind, to obviate this evil of digging : one being the length of 
the drain, and the other the quantity of water it may contain in 
wet weather. With the view of producing a due run of water, I 
have made it a rule to make drains in level and slightly inclined 
lands long, and those in hilly ground, where the declivity was con- 
siderable, short. 

It has been argued that the practice of opening drains in this 
slanting manner is objectionable, because the water runs on one 
side of the drain, and is apt to overflow ; and no doubt, where the 
soil is so hard and thin that they cannot be cut to the required 
depth, such is the tendency. But much can be done to prevent the 
escape of water in these situations. The workman has only to lay 
the sward removed from the top of the drains along their lower 
edge, and to clear out the channel carefully, to render them per- 
fectly serviceable. To use a pick in increasing the depth would 
not make a much better drain ; and this process would be ex- 
pensive. 

At the satne time, although the mattock and pick-axe are tools 
seldom employed by the surface drainer, it answers and pays well 
to stipulate with the contractor to run over his drains from time to 
tinie, in the course of the work, and remove such snags of wood, 
roots, stones, or other obstructions, as materially affected, or might 
interfere with, the free flow of water. But even if no expedient 
were devised, and no extra expense incurred in obviating this evil, 
^ the damage arising would not be great ; because the next drain 
below, and parallel to the one overflowing its margin, would in all 
probability catch and carry away the water escaping. This, then, 
is the extent of the incapacity or insufficiency of the sloping drains, 
and in every other respect I am convinced they excel the more 
modern system which of late years has been so generally adopted. 

This modern method differs from the other in two very import- 
ant particulars, namely, more frequent cutting, and in running the 
drains straight up the face of the hills in parallel lines as long as 
possible, usually terminating in a club-like curve. What this new- 
fashioned system of regular draining, as it is called, has to recom- 
mend it beyond carrying off so much water expeditiously, it is 
difficult to perceive ; but it is easy to discover several objections 
to it. 

Having examined land drained in this way, it was obvious 
at first sight that there was a great extent of supeiffiuous cutting j 
or, in other words, an unnecessary waste of land and money. On 
closer inspection, I saw that the crook at the top of the drain did 
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not answer the purpose intended. It was too short to catch all the 
water coining down hill ; and even if right across, could not have 
the desired effect. If the long ridges between the drains happened 
to be slightly concave in the middle, or even dead level, there was 
nothing to hinder the rains from flowing on, it might be, from one 
end to the other of them, as formerly. And if spouty ground 
occurred in the ridges, as often happens towards the base of a high 
elevation, there was no escape for the water, other than what might 
percolate through spongy land into an 18 inches deep drain. 

While, therefore, entertaining the opinion already expressed, 
that there can be no fixed method for sunace draining hill pastures 
generally, it is at the same time evident a principle must be ob- 
served in removing water from declivities and steep land, and that 
is, as I have endeavoured to show, by cutting the drains in a slant- 
ing or diagonal direction, and carrying them as frequently as pos- 
sible into the natural rivulets and ravines of the mountains. There 
can be no better main-drains than these ; and they should be used 
for this purpose wherever they are met with. 

To elucidate the system I have followed still further, I may here 
copy the agreement (or accepted offer) for draining this farm. It 
is as follows : — 

We hereby offer to surface-drain your farm to such extent, and in such 
places, as you may require, on the following conditions : — 

Ist^ The common drains to be from 20 to 22 inches broad at the top, from 
16 to 18 inches deep, and 6 inches wide at the bottom. 

2d?, The double drains to be two and a half feet wide at top, one and a 
half feet deep, and one foot wide at bottom, 

Bd, Main drains of greater dimensions to be opened by special agreement, 
as regards both size and price. But the common drains and doubles 
to be all made at the rate of five pounds per thousand roods, of six 
lineal yards to the rood ; with this difference, as respects double 
drains, that every rood will be equal to and count as two. 

4£h, The whole drains to be opened in the parts, and as frequently as you 
shall point out, and carried, on all occasions, into the nearest natural 
channel. 

5^A, It is understood that we are to observe the above dimensions only 
where the land admits of being cut to the required depth with spades ; 
and that we are not to use picks in hard or stony ground. 

. 6thf We shall preform the work to your satisfaction, and take our instruc- 
tions from yourself, or any one you may appoint, as regards the 
number of drains, the direction of them, or otherwise. 

*7thf We shall take care to disturb game as little as possible, and to pre- 
vent our men from keeping dogs, or giving you any trouble. 

2th, We shall require the drains opened, to be measured and paid for at 
the end of every month. And it is understood you are to provide 
us and our men with a place of shelter on the farm, and send such 
articles as we cannot conveniently carry to our lodging. 

dth, The employer to pay the travelling expenses from the South, of any 
number of labourers, not exceeding twelve, at the rate of one pound 
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per head, provided they continue at the work until all the drains are 
hnished ; but should they, or any of them, fail to do so ; or should 
anything occur that would necessitate this agreement being brought 
prematurely to a close ; in either case, the employer will not be asked 
to sustain such expenses^ 

Shortly after commencing operations, it was also found necessary 
to draw up and bind the contractors to observe the following in- 
structions 

Ist^ The parts of the Aberchalder Farm to be drained, must be carefully 
examined before commencing operations. It will not always answer 
to begin at the bottom of a wet piece of land. It often serves the 
purpose better to begin at the top, and to watch the effect produced 
on the lower ground. Fewer drains, in some situations, will, by ob- 
serving this rule, be required. 

Bring all ordinary drains into ravines or mains with an easy slope, 
not too steep to cause digging, nor too level to cause stagnation and 
overflow. Have a run that will clear the bottom. 

SJ, Make natural water-courses serve the puipose of mains, wherever this 
can be conveniently done, to save cutting up land : there can be no 
safer, nor better conductors than these. 

Avoid long drains where the declivity and flow of water are consider- 
able, and the current likely to i*un strong. 

Where boulders or sitfast stones occur in the drains, cut well round 
. them, so that the water may have ample room — say a clear passage 
of at least 6 inches wide ; and do not let small stones that may be 
readily removed by the shovel, leave a rough and uneven bottom. 
Cith, Where the soil is shallow, embank the low side of drains, so that there 
may he no overflow ; and remove partially hard bottom as much as 
possible, 

A pick must be employed for removing decayed wood, mots, anil 
such obstructions as may dam the water, and render the drains com- 
paratively useless. 

No drains to he opened where they are not absolutely necessary. 
Such neither to be measured nor paid for ; and the employer may re- 
quire the contractor to fill them up again. 

The workman to he guided by the contractors, who will be account- 
able for any errors or imperfect work they may make. They must 
be as much under his eye as possible, and strictly superintended. 

It may be expected that I should next give a statement of the 
size and rent of this farm ; and extent, class, and expense of all the 
drains I have found it necessary to open. But as the amount and 
description of drains required on any farm must entirely depend 
on its character and condition, and never can be in proportion, or 
bear reference, to either the acreage or rent, it may suffice to say 
that the sum of £300 allowed for the drainage of this farm, carry- 
ing a stock of upwards of 3000 Cheviot sheep, has been found 
sufficient, or nearly so. 

I shall therefore not dwell further on this bead, but proceed to 
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make a few brief observations on over-draining and sucb other 
operations as may fairly be considered consistent with the text, 
and within the aim and object of the Society. 

It has been said, and not without reason, that hill farms may be, 
and sometimes are, over-drained. To avoid falling into this error, 
I have studiously taken care to put the requisite number of drains, 
and no more, into those peaty uplands which are so productive of 
the early moss-grasses, and merely require to be relieved of surface 
water. I have also thought it advisable not to render the higher 
ranges, or summermg parts of the farm, so dry as the lower win- 
tering grounds, where the sheep live during winter, and may he 
driven to at any time by inclement weather. 

The object of keeping the higher lands moister than the low is 
to provide against the. effects of a scorching summer (like that of 
1859), and to secure cooler and more wholesome pasture than 
could be looked for if the land were very frequently drained. It 
would be well, however, to guard against going to the extreme in 
this respect ; for although the tops are not available during the 
frosts and snows of winter, it is plain that these elements will hold 
possession of them more constantly and later into the season if re- 
posing on a very moist instead of a moderately dry surface, and 
thus retard, not only the growth of herbage, but also the progress 
of sheep up the mountains in spring. 

All who have opened surface drains must have remarked the 
rapidity with which mountain burns become flooded after heavy 
rains and rendered impassable. To prevent drowning on such 
occasions, it is necessary to fence off precipitous and perilous 
situations, where sheep are in the habit of taking shelter, and to 
throw bridges over their usual passes. I think these precautions 
should be taken on most Highland farms, and that the erections 
should be a concurrent proceeding with the opening of drains. 

This leads me to suggest another concomitant operation, namely, 
the construction of stells or such places of shelter (they can be 
readily made with the castings of drains) as would tend to prevent 
sheep from seeking the dangerous banks of burns and ravines for 
protection. 

In now bringing this paper to a close, I must express a hope, as 
much is left for infei'ence and the natural conclusions of the reader, 
that he will be able to form some, if not a correct, idea, from all 
that has been said, of what I conceive to be the best method of 
draining hill -farms. I have not touched upon the removal of 
water from low-lying plains or easily-drained land, nor gone into 
the question of dimensions, form of tools, and other details, because 
nothing has occurred to me on these points worthy of consideration. 

As regards the advantages arising from surface draining, I 
presume no one who has given any heed to the subject will dispute 
that they are considerable — nay, I venture to hope that most hill- 

TRANS.— MARCH 1862. R 
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farmers who have fairly turned the matter in their minds^ are per- 
fectly satisfied the benefits accruing must be numerous and imme- 
diate, for it does not require much penetration to perceive and com- 
prehend them. In the first place, we have an improved climate. 
Despite the allegations of some, who declare no system of drain- 
age could materially improve the climate of the west of Scotland, 
where double the quantity of rain falls that falls on the east side of 
the country, owing to the prevailing winds from the Atlantic ; still 
I maintain that the climate of every drained grazing is improved. 
Although the general character of the weather is not altered by 
draining, yet it is certain every farmer who drains the fens and 
swamps of his hills must ameliorate the surrounding atmosphere, 
and render It more pure and salubrious. 

It is this very circumstance of having a wet climate that makes 
the drainage of our West Highland sheep-walks all the more neces- 
sary, because this is the only means whereby we can speedily 
carry away the superabundant moisture, and escape the condensa- 
tion of the cold and rainy mists which are exhaled from marshy 
ground, and returned in what may be denominated extra and un- 
genial showers. In the next place, it is very evident the sheep-walk 
is improved, for the animals have dry instead of wet ground to feed 
and lie upon. Those upland swamps, which held frost and snow 
all the winter, and were a nursery for tormenting flies in summer, 
are converted into sw'eet and wholesome meadows ; and the range 
of the sheep in spring is wider, for the snow is not ice-bound as 
formerly^ and melts sooner away. 

It is equally clear the land is enriched by the droppings of 
animals being washed into, instead of off, the surface, and that the 
quality of the herbage is improved; and in this way, and as 
a natural consequence, sheep become healthier, produce more 
mutton and wool ; and while the mortality on the farm is less, it 
becomes capable of keeping a larger stock. Last, and most import- 
ant of all, we have the gain. The tenant of a good hill-farm, 
which has been properly drained, bridged, and sheltered in tlie 
manner indicated, is, according to my sources of information and 
calculations, a gainer by all the advantages arising therefrom of 
at least twenty per cent per annum on the money sunk in drainage. 
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By William Hobn, Brome Hall Farm, Scole, Norfolk. 

[Premium — The Medium Gold Medal.] 

Having for a number of years applied artificials as a top-dress- 
ing to corn and grass, I have found, by these expei’iments, that 
the only substances which approach Peruvian guano on corn and 
grass are nitrate of soda and sulphate of ammonia; in short, the 
writer has not found (at the same cost) any other manure that is so 
efficacious. But we have also found that the seasons have a great 
effect as to the results obtained by the above-named manures. 
The season 1860 was very wet in this district (eastern counties of 
England), which we have always found favourable to the appli- 
cation of guano ; therefore we believe it has stood more prominent 
than if the season had been of an opposite character. 

We may remark that we prefer guano sown with the seed, and 
harrowed in; but in the following experiments it was applied on 
the surface same time as the other manures. The weather, being 
showery, brought it into immediate action. 

EXPERIMENT IST, ON WHEAT. 

The field in which the wheat was grown may be termed a good 
mixed soil, having produced two cuttings of broad clover the pre- 
vious season without any dressing ; nor, on the part experimented 
on, was any autumn dressing applied for the wheat crop. 

On the corn crops the manures were applied twice — the second 
week in April and the 1st of May — in order to prevent too rapid 
growth at one time, which is apt to make the crops lodge. The 
results were, as by the Table : — 


WHEAT CROP, 1860. 


No. 

Manuiies Appmed. 

ProtUiee. 

Weight 

per 

Buk]). 

Value ut 

7s. per 
Busliel. 

Cost of 
Appli- 
enlioii. 

ill 

1. 

Soil unmauured, .... 

Biisli. Tib. 
31 5 

Lb. 

m 

& S. (1. 

10 17 6 

& 8. 

0 0 

£ s. d. 

0 0 0 

2. 

1 cwt. 35 lb. Guano, cwt. 

Salt, 

37 0 

60 

12 19 0 

1 0 

1 1 6 

3. 

1 cwt. Nitrate of Sock, IJ 
cwt. Salt 

40 11 

59i- 

14 1 0 

1 0 

2 3 6 

4. 

1 cwt. Sulphate Ammonia, 
14 cwt. Salt, .... 

38 0 

i 

60 

j 13 6 0 

1 0 

18 6 


The straw we have not included in the Table. The manure we 
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have chpged at cost price, thus setting the produce in straw against 
the carting and sowing of the manures, 

EXPERBIENT 2D, ON BARLEY. 

The field on which the barley was grown may be termed light 
soil; was under wheat crop 1859; followed same season with 
mustard ; fed off with sheep. A variation in our rotation brought 
the two white crops in succession, with only the mustard inter- 
vening; this, again, may be put down as produce of unmanured 
soil, as no farmyard manure was applied to the wheat crop pre- 
vious. For results, see Table. 


No. 

Manures Applied. 

Produce 
per Acre. 

Weight 

per 

Bushel. 

Value at 
5s. per 
Bushel. 

Cost of 
Appli- 
cation. 

Gain. 



bi^h. 

lb. 

lb. 

£ s. 

d. 

s. 

s. 

1. 

Unmanured Soil, 

34 

0 

53 

8 10 

0 

0 

0 

2. 

1 cwt. Guano, 1 cwt. Salt, . 

41 

0 

52 

10 5 

0 

15 

20 

3. 

J Nitrate Soda, 1 cwt. Salt, 

42 

0 

52§ 

10 10. 

0 

15 

25 

4. 

f Sulphate Ammonia, 1 cwt. Salt, 

40 

0 

52 1 

10 0 

0 

15 

15 


The straw, same as in Fxperiment 1st, is set against carting and 
sowing of manui’e. 


EXPERIMENT 3d, ON BEAN. 

The field on which the beans were grown is a good mixed soil ; 
was oat crop 1859. The oat stubble was folded over with sheep 
running over the grass fields during the day, and coming into fold 
at night. No dung was applied to the bean crop. The beans 
were drilled in March; the manures applied same time as to the 
wheat and barley crops. The results were as below. 


No. 

Manures Applied. 

Produce 
per Acre. 

Weight 

per 

Bushel. 

Value at 

63. per 
Bushel. 

Cost of 
Appli- 
cation. 

Loss. 

1. 

No Manure, .... 

bush. 

lb. 

lb. 

& s. d. 

s. d. 

s. 

d 

42 

0 

60 

10 10 0 



2. 

1 J cwt. Guano, 

39 

0 

60 

9 15 0 

19 6 

34 

6 

3. 

1 cwt. Nitrate of Soda, . 

38 

0 

60 

9 10 0 

17 6 

37 

6 

4. 

1 cwt. Sulphate Ammonia, 

36 

0 

60 

9 0 0 

17 6 

47 

6 


We may here remark that the wet season caused the beans to run 
too much to straw — over the field they averaged above six feet 
long; that where the manures where applied, much more. On 
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the experimental plots they resembled more a strong osier-bed 
than a crop of beans; hence the decrease of beans. But we may 
add that, in our experience, we never have derived any advantage 
from the application of light manures to the bean crop. For this 
we have found long dung most beneficial. 

EXPERIMENT 4TH, ON BROAD CLOVER. 

The field on which the clover was grown was under barley, crop 
1869. The manures were applied the last week in April, the 
weather then being showery. Cut the 19 th June; weighed and 
stacked 22d. The second cutting was not weighed; it being 
showery weather while making, we could not have obtained a 
satisfactory conclusion. In short, unless on the guano plot, there 
was no observable difference from the undressed plot. For results 
see Table : — 


Nob. 

MA.1TUBEB APmED. 

Weight 
per acre. 

Value at 
80s. per ton. 

Cost of 
Application. 

Gained by 
Application. 

1 

Unmanured soil, 

cwt. lb. 
25 0 

£ s. d. 

5 0 0 

s. d. 

s. d. 

2 

1} cwt. guano, .... 

1 cwt. nitrate soda, 

33 0 

6 12 0 

19" 6 

12" 6 

3 

34 0 

6 16 0 

17 6 

18 6 

4 

1 cwt. sulphate ammonia, 

32 56 

6 10 0 

17 6 1 

12 6 

5 

6 cwt. gypsum, .... 

27 0 

5 8 0 

9 0 

... 

6 

3 cwt. Salt, 

26 0 

5 4 0 

4 0 

... 


EXPERIMENT 5TH, ON MEADOW-aRASS, CROP 1860. 

The following experiments were conducted on two meadows, 
which were two miles apart. A quarter of an acre was in each 
plot, and it was weighed in our presence, so we have every reason 
to believe them correct. The hay was cut the 7th July, weighed 
before being carted on the 12th and 13th, and the result is given 
in Table 


1 

Nanurhs Arpi>iKi) pbr uuauvrh Arar, 

III 

WdKht 
lH‘r iir. 
aero. 


WolRlit 
lK*r acre. 

Value at 
70s. pop 
tun. 

. 

Cost iif 
Apnll- 
oatiou. 

Cain. 


Experimmt 1st, 

8. it 

owt. U>. 

£ 

tons. cwL lb. 

£ n. 

iL 

8. U. 

8. 

d. 

1 

No manure, 

,, 

7 56 


1 10 

0 

5 5 

0 

. , 

. 


8 

84 lb. guano 

10 0 

11 70 


2 6 

56 

8 2 

9 

40 0 

17 

9 

8 

56 lb. supemiosplmte, 14 lb. nitrate soda, 



§ 









14 lb. sulpliate ammonia, 

7 10 

11 50 

$ 

2 6 

0 

8 1 

0 

31 4 

24 

8 

4 

56 lb. superphosphate, 28 lb. sulpluite 



'St 









ammonia, 

7 10 

11 70 


2 G 

56 

8 2 

0 

31 1 

26 

8 

5 

56 lb. superphosphate, 28 lb. nitrate soda, 

7 10 

12 60 

1 

2 10 

16 

8 15 

5 

31 4 

30 

1 


Experiment 2d, 











1 

No manure, . 


7 28 

fS 

1 9 

0 

6 1 

6 

40 'O 

, 


2 

84 lb. guano, ...... 

10 0 

12 5G 

g 

2 10 

0 

8 15 

0 

33 

'c 

3 

56 lb. superphosphate, 14 lb. nitrate soda. 












14 lb. ammonia, 

7 10 

12 0 


2 8 

0 

8 8 

0 

81 4 

85 

2 

4 

56 lb. superphosphate, 28 lb. sulphate 












ammonia, 

7 10 

11 56 


2 6 

0 

8 1 

0 

3l 4 

28 

2 

5 

56 lb. superphosphate, 28 lb. nitrate soda, 

7 10 

12 7 


^ 2 8 

28 

8 1 

5 

31 4 

28 

7 
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We may here remark that all the maDures, as given above) both 
on corn and grass, were supplied by Mr Lawes, and we had every 
reason to believe them genuine : they were weighed and applied 
in our presence) the land and crops were measured and weighed 
by our own hand, and every attention was bestowed to arrive at 
accurate results. 


EXPERI MEN T 6TH, ON MANGOLDS. 

The field on which the following manures were applied was 
wheat after beans, crop 1859. Deeply ploughed in autumn, 
wrought in spring to a proper tilths the drills were formed in 
the usual manner : 15 yards of dung were applied all over^ the 
field ; the light manures were sown by hand ; the seed was drilled 
3d and 4th May ; the roots were stored in October ; half an acre 
of each was weighed in our presence ; the bulbs were sound and 
good. But it is worthy of remai'k that crop 1860 was some 10 to 
12 tons an acre short of crop 1859, and with the same manuring — 
soil being equal, and treatment throughout — the difference arising 
from the cold season and over-abundance of rain. The following 
Table shows the result : — 




Weight per 

Value at 

Cost of 

Gain by 

Loss by 

1 

Manures applied per Acre, 

12s. 6d. 

App] 

i- 

A 

& 

Appli- 





per ton. 

cation. 

ca 

cation. 


. 

Ton& 

cwt. 

lb. 

X $. 6. 

& 

d. 

X 

s. 

d. 

A ai d. 

1 

15 yards of good dung, .... 

16 

4 

0 

10 2 6 

. , 





, . 

2 

16 yards of good doiig, 2 cwt. guano, 

4 owt salt, ..... 

28 

14 

0 

17 8 6 

1 11 

€ 

6 

4 

6 


3 

15 yards of good dung, 4 c\rt. Parker’s 












Uood and kones, 4 c\7t. salt, . 

24 

9 

0 

13 16 6 

1 12 

0 

4 

1 

0 

, , 

4 

15 yards of good dung, 2 guano, . 

21 

15 

0 

13 11 10 

1 (5 

0 

2 

5 

4 

, . 

5 

15 yards of good dung, packets man- 












ure, 4 cwt. salt, .... 

22 

10 

0 

14 1 3 

1 13 

0 

2 

5 

9 


6 

15 yards of good dung, 4 cwt. of salt, . 

20 

4 

0 

12 12 6 

0 5 

0 

2 

S 

0 


r 

15 yards of good dung, 4 cwt. of Lawes' 

manure, 

15 yards of good dung, 4 cwt. Lawes’ 
manure, 4 cwt. salt, 

18 

0 

0 

11 5 0 

1 6 

0 




0 3 6 

8 

20 

15 

0 

12 9 3 

1 11 

0 

1 

6 

3 

•• 


Trom the above Table it will be seen that guano holds a high 
position, more especially in conjunction with salt. In short, in all 
our former experiments on this crop we have invariably found 
guano the most profitable application. It is our standard manure 
for mangolds, being fully convinced of its superiority. 

EXPERIMENT 7TH, ON SWEDES. 

The last experiment we are about to report in this paper was 
on swedes,^ crop 1860. The season here was unfavourable for 
this crop ; in most cases they were a failure. So much rain fell that 
the land was not got in proper tilth, so essential a point in their 
cultivation. The seed was sown 6th June, stored and weighed 4th 
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and otli November* The field whei^ they were grown was of the 
same texture as where the mangolds grew, but was not got into so 
good tilth ; however, they received every attention circumstances 
would admit. For result, see Table : — 


RFanuhes Applikd. 

Cost 

per 

Acre. 

Weight per 
i\cre. 

10 yards dung, 4 cwt. Lawes’ manure, .... 

268. 

Tons. <!wt. 11). 

9 7 35 

10 yards dung, Packets superphospliate, 

26s. 

D 16 0 

10 yards dung, Pai'ker’s bone and blood manure, 

26s. 

11 15 98 

10 yards dung, phosphatic guano, from Messrs Lawson, 

26s. 

13 7 10 

10 yards dung, Peruvian guano, 

26s. 

13 1 28 

10 yards dung, mixture of all the above, .... 

26s. 

14 1 0 


It will be observed by the above Table that Peruvian guano 
again holds a prominent position, being only excelled by the phos- 
phate and the mixtures ; indeed, the two guanos are nearly equal. 
It is but justice to add, that the swedes on the phosphatic guano 
came away faster than any of the others. 




EXPERIMENTS ON SWEDES AND POTATOES. 

By John Haig, Cameron Bridge, Fifeshire. 

following Experiments on Turnips and Potatoes were made on the Farm of Methilhill. Both the Turnip and Potato 
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Besult 07 Bzfehiments with Walker’s Early Potatoes, planted and dressed with the following Manures, on May 6, 1861. 


EXPERIMENTAL RESULT WITH EARLY POTATOES, 
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N^B , — The sound potatoes are set down at the low rate of 60s. per ton, as the small were amongst them when weighed. 
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[Note , — ^It is not our duty to endeavour to reconcile or account 
for apparently conflictmg or contradictory experimental results. The 
facts must stand for themselves. One result is just as valuable as an- 
other, could we ascertain all the conditions. There is still a con- 
siderable disagreement of opinion regarding the economical use of 
manures rich in nitrogen and manures poor in nitrogen for turnips. 
We have long considered that it is scarcely possible to do jus- 
tice to the two kinds of manures, when both are applied at the 
same date. When turnips obtain a plentiful supply of their earthy 
food, an increase of weight can only be obtained by adding nitrogen 
in a fit state for assimilation. The more nitrogen that is applied the 
longer time must the crop be allowed to work it up into its substance. 
Phosphatic manures promote early bulbing and earlj^ maturity; 
nitrogenous, late bulbing and long growth. Thus we think that, for 
swedes, the 23d May was rather too late a date for bringing out 
the full virtues of Peruvian guano, more especially on the highly 
manured land of Methilhlll. If the crop had been ten days earlier 
sown, the results would probably have been very different. ^ Mere 
phosphatic manures are best adapted for late sown turnips, or 
wherever the land is exceedingly ricL There is little fear of swedes 
running too much to stem from a liberal supply of nitrogenous 
manures, if the land is unsheltered, the seed sown early, and the 
management otherwise judicious. It will take as much ammonia 
in the manure to raise 40 tons of swedes to the acre in Scotland 
as it takes to raise 40 tons of mangold in England. A great deal 
of erroneous notions on this subject have been propagated by gene- 
ralising too freely upon the relative value of phosphatic and am- 
moniacal manures for turnips, by founding upon results where the 
yield of roots was only 10, 15, or 20 tons to the acre. Mr Haig’s 
experiments would no doubt have been enhanced in value if he 
had left a plot without anjr extra dressing. This would have tested 
the merits of the Economical manure. We should be glad, in the 
performance of our duty, to put in a note now and then to pro- 
mote further investigation and research. We would do so, how- 
ever, merely in the spirit of suggestion ; indeed, whatever savours 
of authority in science is apt to become a bkrrier to progress. 
—Ed.] 
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ON THE MANUFACTURE OF CHEDDAR CHEESE. 

By Alexander M'Adam, Kilhilfc, Wigtownshire. 

[In October last there was a magnificent exhibition of dairy 
produce at Kilmarnock. The Highland Society contributed liber- 
ally for premiums. One of them was £20 for the best sweet-milk 
cheese, which was carried by Mr M^Adara, who has kindly fur- 
nished an outline of the method he follows in its manufacture. 
—Ed.] 

For various reasons, I prefer making my cheese according to the 
Cheddar system. If the system is carried out with care and intelli- 
gence,. one is almost certain of obtaining a lot more uniform and 
superior in quality than could possibly be made on the old Dunlop 
system. The latter is neither so easy nor so cleanly. In regard 
to quantity, I have found, after weighing the milk with the utmost 
care for two successive days, and making one half on the Cheddar 
mode, and the other half on the Dunlop, that the result is always 
in favour of the Cheddar. 

The difference, however, in the price of the two kinds of cheese 
is important. In 1859 I sold my whole stock made in that season 
at <£*3, 12s. 6d. per cwt, or rather over 14s. 6d. a stone of 24 lb. 
In 1860, 1 sold all my cheese made between 23d March and 22d 
November, at .£3, 15s., or upwards of 16s. a stone. Last year, I 
sent the whole to an agent in London, and, after deducting all 
charges, had a return of nearly 14s. 6d. a stone. 

On the other hand, I have known of no Dunlop cheese sold dur- 
ing the last five years which has realised anything like what I 
have done. The difference has been at least 3s. per stone in favour 
of Cheddar. 

I make my cheese once a day. The evening’s milk, as soon as it is 
drawn from the cows, is put into shallow tin boynesto cool. Next 
morning this is put through a very fine wire sieve into the steeping 
tub, while the morning’s milk is added as carried in from the byre. 
In May, and the four succeeding months, the milk put in this man- 
ner together in the evening and morning will generally have a tem- 
perature of about 80 degrees Fahrenheit. If it is not so high, a little 
of the evening’s milk is warmed in boiling water to raise the whole 
to the above temperature. After this, the sour whey, annatto, and 
as much rennet as will coagulate the whole in an hour, are added, 
and well mixed. 

I generally put in about 4 to 6 quarts of very sour whey to 
about 140 gallons of milk. As soon as the curd is properly formed, I 
commence to break it with a hand-breaker made of tin and wire, 
which is somewhat like a riddle, and having a wooden handle 
about 3 feet long aflSxed to the middle. When partially broken, 
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the curd is allowed to subside a little. As much whey is then 
drawn off and heated as will bring the whole up to a temperature 
of 80 degrees. After this, breaking is resumed, and the tempera- 
ture maintained by adding more heated whey. . 

Nothing further is done for the next hour, but to draw off and 
heat as much whey as will raise the temperature to 100 degrees. 
At the end of the hour a portion of the whey is run off, and the 
curd is afterwards very gently broken with a shovel-breaker. 

An assistant now gently pours as much heated whey as will once 
more raise the temperature to 100 degrees. Daring the time the 
whey is pouring, the whole is actively stirred, but afterwards more 
gently, till the curd has acquired proper firmness. I cannot say 
how long it may be necessary to stir. If too much acid is present 
less time is required, and if too little acid, more is necessary. The 
time will vary, according to these circumstances, from twenty-five to 
forty minutes. 

When stirring is finished, the curd is left half an hour, and then 
the whey is all drawn off. One side of the tub is raised a little to 
allow this to take place more perfectly. The curd is then heaped 
up to the highest side of the tub, covered with a cloth, and left for 
half an hour. After this interval, it is cut into large slices, turned 
upside down, covered up, and left for another half hour. Then it 
is tom into thin stripes and spread on a cooler,' on which it is 
allowed to lie for anotner half hour. After thus being turned upside 
down, it is left another half-hour longer. 

The curd is then vatted and put into the press, on which 28 lb. 
are suspended for about twenty minutes. Afterwards it is taken out, 
milled, and salted. Cheshire salt is used at the rate of 2 lb. to the 
cwt. It is salted in the cooler, and if it is above the desired tem- 
perature, it is allowed to lie, perhaps for half an hour, and stirred 
up once or twice. Our dairy being very warm, I am unable to cool 
down the curd as low as I would wish before making it up. 

On referring to my diary, I find that not one of the cheese I ex- 
hibited at Kilmarnock was below 68 lb. when vatted. The cheese 
is made up between two and three o'clock p.m., and a dry cloth 
put on it the same evening. What I make on Monday is carried 
to the cheese-room on Thursday. . Each cheese only gets one dry 
cloth daily. The room is over the dwelling-house and dairy. Its 
temperature during summer ranges between 65 degrees to 80 de- 
grees. The specimens of cheese I exhibited at Kilmarnock were 
not subjected to any artificial heat 

I use an oak steeping tub in preference to any other. All the 
implements and utensils are kept as sweet and clean as possible. 
The weight or pressure put upon the cheese is the same throughout 
the different stages of the manufacture. 
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ON THE MANAGEMENT OF HEDGES. 

By Andrew Tait, Backhouse, Penicuik, 

Land-Steward to the Right Hon. Sir George, Clerk of Penicuik, Bart. 

[Premium — The Medium Gold Medal.] 

In the present age it is not a little strange to observe the irregu- 
lar, distorted, and shaggy condition of hedges, enclosing the most 
highly cultivated fields. In very many cases these are almost of 
an entirely useless description, and are consequently sources of 
great annoyance to the farmer, keeping his mind in a state of con- 
stant anxiety on account of their inefiiciency in protecting his 
crops, and in affording shelter for his live stock. One great cause 
of this is the well known fact, that agriculturists in general, while 
using their utmost efforts to realise an excellent return both from 
their seed and stock, utterly ignore the advantages accruing to 
these from a due attention to the management of their fences. It 
will, therefore, be the object of this paper to indicate those plants 
which, in every respect, are best suited for forming efficient fences ; 
to treat of the planting and after management of these ; to point 
out the best means for restoring hedges when in an old and dilapi- 
dated state ; and, finally, to give a summary of the various causes 
which tend to produce those evils. 

In accordance with the above arrangement, the enumeration of 
the plants most suitable for hedging purposes requires our first 
attention. 

The common white-thorn {Gratmgus oxyacantha\ when properly 
managed, makes the most effective and durable of all fences, may 
be trained into almost any foi’m, and made to assume, by careful 
cultivation, an elegant appearance, while answering all the requi- 
site conditions of a fence. Stretching its crooked branches in in- 
numerable directions, closely interlacing them one with another, 
and arming these at all points with bristling thorns, it at once 
asserts its claim to be regarded as a most impenetrable barrier. It 
must, however, be borne In mind, that although the thorn may be 
cultivated on almost any soil (moss excepted), and in any European 
climate, clay loam is best adapted for its growth. The white-thom 
stands lopping well, but it does not thrive under the drop of trees. 

Next to the thorn, where economy is regarded, beech {Fagus 
sylvaticd) occupies the most prominent place as a hedge plant. 
Though destitute of spines, which so particularly fit the thorn for 
hedging purposes, the beech, frona the mass of twigs it sends forth 
when it is restrained in its upward or lateral growth by pruning, 
forms a tolerably good fence. It may be reared to great perfection 
on any soil, although it prefers a light one ; and it has this pecu- 
liarity that, if it is not permitted to grow to the height of an 
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ordinary-sized tree by being frequently subjected to the pruning 
knife, its branches retain their withered leaves throughout the in- 
clement season of winter, and thus afford shelter both to animal 
and vegetable life. The beech hedge is not so impenetrable as the 
thorn, because the branches of the former do not intertwine them- 
selves so closely with one another as those of the latter, and may 
with little trouble be put aside, an opening in the fence being thus 
easily effected. The beech may be reared in all temperate 
climates. . 

The holly {Ilex aqioifolium)^ were it not for its expense, the 
breadth of ground required for its cultivation, and its slow growth 
at first, would be preferable to any other hedge plant. For all the 
purposes of a fence it is unrivalled. It is, however, perhaps best 
adapted for the lawn and pleasure-grounds ; for ornamenting, and 
affording shelter and retirement in these, it has really no equal. 
Although its early growth is slow, yet after it has become estab- 
lished in a kindly soil, about its fourth or fifth year, it is surpassed 
by few hedge plants in vigour of growth. In its close and impene- 
trable shelter, and in its beautiful and picturesque appearance, at 
all seasons of the year, it has been much and justly regarded. On 
the holly the drop of trees has not the same injurious effect as upon 
thorn, and it has the additional advantage of being evergreen. It 
will grow, and even thrive in almost any soil that is not too moist ; 
but it attains to its greatest size in a rich sandy loam. 

Besides the above, a great many other plants have been used in 
hedging, such as — barberry {Berheris vulgaris), hornbeam {Oaiyinus 
betnlus), privet {Ligustrum vulgare), yew {Taxiis haccata), sloe 
{Primus spinosa), crab {Pyrus acerha), osage orange {Madura 
furze ( 17 ^ 00 ; alder {Alnus glutiuosa),'w\\\oyf 

{Salix alba), &c. These it will be superfluous to notice at any 
length, as they occupy only a secondary place in constructing 
he%es for the farm ; although many of them are frequently used 
for ornamental purposes on pleasure-grounds. The common bar- 
berry, which abounds in the hedges of our country, grows best on 
a light and chalky soil. Many stems rise from one root ; but as 
they grow upright without interlacing with each other, even 
altnough they are well armed with spines, the barberry will never 
take the place of the thorn or beech in the forming of a hedge for 
purely agricultural purposes. Hornbeam bears a striking resem- 
blance to the beech ; and from the facility with which it can be 
reared, the freedom with which the pruning-knife may be used, and 
its adaptation to poor soils congenial to the growth of the beech, it 
may successfully be adopted in place of the latter. Although 
privet grows wild in our woods and hedges, still, from its slender 
and flexible branches, it is utterly unfit for agricultural purposes, 
although it is remarkably well suited for the garden. The yew, like- 
wise, makes an elegant garden-fence ; but until the poisonous qualities 
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of its foliage are better understood, it cannot with safety be recom- 
mended to the agriculturist as a plant well adapted for field-hedging. 
The sloe and crab, plants similar in appearance to the hawthorn, 
may be easily reared and regularly pruned ; but they are not so 
well suited as hawthorn for cultivation as hedge plants. The sloe 
is very liable to decay. It has, likewise, a great tendency to throw 
up suckers. The crab forms a good fence, even in a shorter time 
than the hawthorn ; but its liability to be barked by rabbits and 
hares, and to be attacked by caterpillars, and the woolly blight, is 
a serious obstacle to its adoption as a hedge plant. Osage orange, 
so recently introduced from America, and so highly recommended 
of late as a hedge plant, does not appear to thrive in this climate. 
Furze forms one of the cheapest fences that can be reared ; yet, 
notwithstanding this advantage and its facility of growth, it is 
deficient in one important quality, absolutely necessary to fit it for 
forming a good fence — viz. durability. Although in many situa- 
tions it is extremely hardy, little dependence can be placed upon it 
where frosts prevail. On marshy ground, the most suitable plants 
for hedging are the alder and willow. Delighting as they do in 
wet and swampy lands, the ease with which they may be twisted 
together from the pliability of their branches and quickness of 
growth, peculiarly fit them for this purpose. 

Of the different hedge plants above enumerated, we are inclined 
to prefer the thorn. As far as expense is concerned, it can be 
planted as cheaply as any other ; and it surpasses all others in the 
facility with which it may be reared, and in strength and impene- 
trability, which careful cultivation will impart to it. It is to the 
thorn, therefore, that the following remarks chiefly apply. 

In preparing the ground for a hedgerow it is of the first im- 
portance that, at least two or three months previously to planting, 
it should undergo a complete system of trenching, with an applica- 
tion of good farmyard manure and lime. It ought to be carefully 
cleared of all weeds ; for if these be not removed, they will not 
only give the hedge a slovenly appearance, but will also greatly 
retard its growth, and materially impair the vital energy of the 
plants. In selecting these, great care must be taken to choose 
plants of the same variety, and, as nearly as possible, of one size 
and uniformity of vigour. They ought to be at least two years 
bedded. Plants half-an-inch in diameter are to be preferred ; the 
vigour and extent of their fibrous roots will of course be the results 
of the frequency with which they have been transplanted in the 
nursery. In planting them in the hedge-line, they should be 
placed at the same depth at which they grew in the nursery — ^that 
depth being indicated by the yellow bark — and at a distance of 
four inches from each other. In removing them from the nursery 
to the fence-line, their roots must be kept moist; inattention to 
this will materially check the future growth of the hedge. Con- 
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siderable diversity of opinion exists among agriculturists as to the 
propriety of topping the young plants at the time of planting, or 
delaying this operation until their roots have taken firm hold of the 
ground. So far as our own experience goes, we are inclined to 
prefer the latter plan. It is not advisable to intermix beech and 
thorn in the same hedge, or any other plants with either of these, 
as both thrive best when growing alone. Trees in hedgerows, 
though giving a picturesque appearance to the face of the country, 
are most injurious to the hedges themselves and unprofitable to the 
farmer, both on account of their shade and drop, and likewise by 
their absorption of the nourishment of the soil. The best season 
for planting hedges is November or March. 

^ Having thus briefly noticed the different plants suitable for 
hedges, as well as the preparation of the ground before planting, the 
various methods employed in that operation now naturally require 
consideration. The old system of forming hedge and ditch is so 
well known that it would be quite superfluous to give it anything 
more than a passing notice. The very old plan of forming a double 
hedge with a double ditch is too absurd to be adopted in the pre- 
sent day, when agricultural improvements are making such rapid 
progress. Of the various methods of hedge-planting, in combina- 
tion with stone walls, there are only two, so far as we can judge, 
that may be advantageously adopted. The sunk fence, faced up 
with a dry stone wall, where the hedge is planted on a level with 
the top of it, is the best form of a live fence for a plantation ; but 
great care must be taken in throwing up the embankment to have 
good soil laid near the roots of the plants. As the thorn does not 
thrive under the drop of trees, where the soil is suited to the beech, 
the latter plant is better adapted for a fence in such circumstances. 
The other method may be used with advantage in fencing the sub- 
divisions of a farm, where the hedge is simply planted along the 
natural surface of the ground, and protected by a low stone wall, 
built quite close to it, on its most exposed side. Such a fence, 
when properly attended to, will in a few years realise the most 
sanguine expectations. 

From the advanced state of agriculture, it becomes an object of 
great importance to the farmer to consider how he can avoid the 
needless waste of even a single foot of ground. In all the old 
methods of forming hedge and ditch, it must at once be obvious 
that a considerable portion of land is lost in the sinking of the latter. 
Originally, of course, the ditch, besides draining the soil for the 
benefit of the hedge, served also to carry off the surface water from 
the fields. The necessity of the ditch for these purposes has now 
been superseded by the system of under-drainage. Moreover, the 
combination of hedge and ditch has this great drawback : unless 
such a fence is constantly attended to with the utmost care, if there 
is the least slovenliness displayed in its management, the soil is apt 
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to fall awajr from the roots of the plants, leaving them exposed to 
every injurious influence of weather, and thus destroying their 
vitality. But this is not all. The embankment, from its artificial 
structure above the surface, becomes too dry for the health of the 
plants during the summer droughts, and forms a fine sanctuary for 
that pest of the farm, the rabbit, which is sure to take up its abode 
there, destroying the roots of the plant by its burrowing, and in 
severe winters, when it cannot luxuriate on a turnip crop, peeling 
the bark from off the plants themselves. Indeed, where the land is 
dry, the simple method of planting hedges along the natural surface 
of the ground is preferable to the hedge-and-ditch system in any 
form. In ordinaiy circumstances, the former method may be ad- 
vantageously adopted, the roots of the plants receiving the full 
benefit of the soil on both sides of the fence, and being exposed to 
the most genial influences of the sun and rain. 

The following original method of planting hedges, adopted by the 
writer, will be found to be attended with peculiar advantages, both 
to the planter and to the plants, and most certainly with none of 
the disadvantages alluded to above. Seeing that the healthy growth 
of plants ill general depends on an equalisation of tempei'ature and 
moisture, and knowing that thorough drainage, combined with sub- 
soil trenching, tends to promote such an important condition, he felt 
persuaded that such a combination would have a most beneflcial 
effect on the planting and rearing of hedges. He accordingly tried 
the experiment in a field, the soil of which is of a tilly quality, 
resting on a clayey subsoil, and whose altitude is 700 feet above the 
level of the sea, with a north-westerly exposure, and void of shelter ; 
and, in order that the merits of the plan might be duly tested, no 
manure was used in the planting of the hedge. The mode of pro- 
cedure was as follows : A drain was dug 4 feet deep, using 
inch pipe and collar, and the margins trenched 2 feet on each side to 
the depth of about 20 inches. The thorn bed was then taken out, 
and the thorns were planted four inches apart, immediately above 
and in a direct line with the pipes. The field had been previously 
thorough drained to the depth of 4 feet, and the drains were 
distant 9 yards from each other. The hedge drain was placed 
halt-way between the field drains ; and, in order further to test 
the eflScacy of the plan, one-half of the line of fence was trenched 
five feet wide, without a drain ; and there being an inequality of 
the surface, it was supplemented with soil from another part of the 
field. 

In comparing the two sections of the hedge, we shall suppose 
No. 1 to represent the new principle, and No. 2 the other method. 

The hedges were both planted on the 12th April 1858, and were 
cut over at the height of from 6 to 6 inches in November following; 
and, when measured on the 22d October 1859, the greatest length 
of the young shoots of No. 1 was 3 feet lOJ inches, with a thickness 

TRANS. — MAROn 1802. S 
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of three-eighths of an inch, while that of No. 2 was 3 feet 7 inches, 
with a thickness of five-sixteenths of an inch. The medium length 
of nine measured shoots of No. 1 was 3 feet 6f inches, and of No. 
2, 3 feet 1 J inch. Upon examination of the roots, it was found that 
No. 1 sent these downwards to a depth of 24 inches, while the fibres 
of No. 2 inclined to run more horizontally, the greatest depth being 17 
inches. Immediately above the drain the soil was quite moist, 
while that of No. 2 was dry. The thorns of No. 1 sent out shoots 
from the surface of the ground to the top where the plants were 
cut, and No. 2 had the whole of the shoots springing from near the 
top of the old stem. The undershoots of No. 1 tended to grow 
horizontally, while those of No. 2 took a slanting direction, leaving 
the old stem quite exposed. The appearance of the two hedges at 
this date (26th October 1860) is still decidedly in favour of No. 1. 
Indeed, its superiority as a line of fence to the other cannot fail to 
be noticed by the most casual and inexperienced observer. The 
strength of its individual stems, the number and length of t}ie 
young shoots proceeding from these, in lateral, sloping, and vertical 
directions, together with the density of the lower part of the hedge 
No. 1, furnish the most convincing proof of the more rapid and 
improved form of growth which it has assumed, when placed in 
contrast with that part of the hedge designated No. 2. A few 
measurements, just taken on the spot, will serve to support the 
above assertions, although the apparent smallness of difference of 
these in detail does not serve to convey a just idea of the more 
striking difference which exists in the general aspect of the two 
sections of the hedgerow ; and this may be accounted for by the 
greater number of unmeasui’ed shoots, laterally and vertically, 
which, not being represented on paper, yet suflSciently indicate the 
superiority of section No. 1, without farther taking into account the 
additional nourishment necessary to the said section, owing to the 
greater quantity of wood existing in it. Taking a number of the 
strongest stems in each part of the hedge, the average thickness of 
these in No. 1 was nine-sixteenths of an inch, while that of those 
in No. 2 was eight-sixteenths of an inch. Again, taking several 
top shoots in each, the average length of these in No. 1 was 8 feet, 
while that of those in No. 2 was 2 feet inches. The average 
length of the longest side shoofe in No. 1 was about 2 feet, while 
those in No. 2 averaged about 1 foot 7 inches. 

It mjay be necessary simply to indicate the advantages arising 
from the above method of. hedge-planting. The cost, compared 
with that of a hedge planted on the edge of a ditch, will be found 
in favour of the new plan, when the first cost and keeping up of 
the ditch are taken into account, besides the saving of. ground 
occupied by it It may be observed that this drain will stand for 
one- of the common drains of a field, and should not, therefore, be 
charged to the hedge. But we will assume that the fields on each 
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side of the proposed fence have been already drained, and that the 
drain dug for the hedge is unnecessary for the proper drainage of 
the field, in which case the whole expense would then fall upon 
the fence. The cost, per rood, of a hedge planted in this manner, 
reckoning pipe and collar to cost, including carriage, 30s. per 
thousand, and two years bedded thorns 12s. per thousand, yiz. ; — 


8. d. 

Cutting and filling drain, and laying pipes, .... 0 10 

Fourteen pipes and collars, at 30s. per thousand, ... 05 

Trenching 20 inches deep, 5 feet wide, 0 4 

Fifty thorn plants, at 12s. per thousand, .... 07 

Planting do., 0 2^ 


2 4i 

or not including cost of drain, Is. l^d. ; while the old method of 
hedge and ditch will cost the following, viz. : — 

.*«. d, 

“ Cutting ditch, 18 

Fifty thorn plants, at 12s. per thousand, .... 07 

Planting do., 0 24 

2 54 

The roots, by the trenching on each side, have an increased space 
to seek for nourishment ; and it may be reasonably expected that 
the plant will have an equal moisture, and this even in the driest 
season, by the air passing up the pipe and acting with the atmos- 
pheric air above, and thus causing a healthy moisture to pass 
through the soil by capillary attraction. Trom the equalisation 
of temperature thus produced in the soil, the plant will be more 
vigorous in spring, and better enabled to send forth strong and 
healthy shoots. Moreover, a saving, as has been already stated, 
is obtained in the drainage of the field, and less ground occupied 
than by the old method of hedge-and-ditch. 

The various methods of planting hedges which we have noticed 
above do not apply to the furze hedge. For the planting and 
rearing of this fence the old plan seems unquestionably the best. 
It consists in throwing up a bank of earth 6 feet broad at the base, 
feet high, and 20 inches wide at the top, each side being firmly 
built with sods, the middle filled up with loose earth, the top 
rounded over, and the seed sown in a drill thereon,, and covered 
to the depth of an inch. 

In the management of young hedges various important matters 
must be kept steadily in view. The hedgerow must be protected 
on both sides from external injury, such as the cankering influence of 
the browsing of cattle, &c., by a paling, a dead hedge, or a combina- 
tion of both. In the earlier stages of growth all weeds must be 
carefully removed from the plants at whatever season of the year 
they make their appearance, and the soil within range of the roots 
must be kept in a loose and friable condition, by frequent hoeing, 
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in order that these may have a free circulation and due supply of 
hoth air and moisture — the utmost care being at the same time taken 
that the fibres of the roots sustain no injury from the hoe. About 
the third year, or when the plants shall have become sufficiently 
strong to undergo the process of pruning, the pruning-knife must 
be applied to the hedge, in order to prepare it for its future form 
and stability. This must be done by an upward stroke of the 
hedge-bill, while vegetation is inert. In no case whatever should 
the hedge-shears be used. In all future prunings the intelligent 
and experienced hedger will not use his knife according to any 
fixed principle of periodical routine. He will pay particular atten- 
tion to the nature and constitution of the plants ; he will take into 
consideration all the circumstances of situation, and he will regu- 
late his operations upon the hedge according to the vigour of the 
plants, training them to their required height and breadth, the 
proper height for a hedge being from 4^ to 5 feet, its breadth 
about 2^ feet, and its shape that of a wedge or sugar loaf. 

The next point to be noticed is the treatment of stunted, and of 
old and dilapidated hedges. 

In the case of stunted hedges, the ground must be carefully dug 
over, in such a way as not to injure the roots ; thoroughly cleaned 
of weeds of every description ; well manured and limed, as in the 
original preparation of the ground for planting the hedge ; and if 
the land is wet it must be drained — the pruning-knife being used 
only by a person who has a thoroughly practical knowledge of 
hedging. 

When a hedge has become bushy at top and open at the bottom, 
provided the plants are all, or, with few exceptions, in a thriving 
condition, the evil may be remedied in various ways. If an im- 
mediate fence is required, the lower lateral branches, on the most 
exposed side, may be cut up nearly close to the stem, and a low 
stone wall 2 or 2*J feet high built dose to the plants, as re- 
commended in a former part of this paper. This would blind 
the openings at the bottom. At the same time, the stems might 
be notched, which is performed by cutting a piece of wood clean 
out of the stem, near the bottom, by an upward and downward 
stroke of the cutting-bill. This fracture partially prevents the 
ascent of the .sap, thus checking the top growth, causes innumerable 
shoots to spring from the stem below it, and diffiises the vital juices 
of the plant more equally than before, giving to the lateral branches 
a much more abundant supply of these than was formerly im- 
parted. There is anotlier method of notching which, although 
more tedious, is preferable : A semicircular cut is made in tlie 
bark, and about a quarter of an inch of both outer and inner bark 
is removed nearly half way round the stem. Shoots will spring 
out below this incision in the same way as above described ] and 
the latter method has this preference, that in a few years the 
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wound will heal up. There is another system very frequently 
used in renovating a hedge of this description — ^it consists in 
topping the hedge within 3 or 3^ feet from the ground, and 
dressing up the sides almost close to the stems. Notches should 
be made in one or two places of the stems, and any vacancies 
should be filled up by young plants, the planting of which is after- 
wards treated of in the case of dilapidated hedges. Particular care 
should be taken that the stroke with the cutting-knife, in every 
instance, he made obliquely upwards, in order that the standing part 
of the stem be not shattered, and thereby rendered liable to injury 
by wetness. The plan, however, of cutting down the hedges to within 
a few inches of the ground seems preferable to the later method, 
as^ by that means the young shoots which spring from the old stocks 
will be much more equal ; and any plant that seems not vigorous 
can be removed and its place supplied by a young one, which has 
a much better chance of growing than if it were overtopped by a 
hedge as in the other method. Instead, however, of placing young 
plants in the vacancies in the second year after the new shoots 
have sprung up from the old stocks, the shoots on each side of the 
gaps may be bent down and secured by a hook-headed peg, and 
then covered over with a little soil. In a short time these will 
take firm hold of the ground and send forth shoots, filling up the 
gaps in the hedge. This, when properly managed, is an excellent 
substitute for planting thorns. 

In the case of old and dilapidated hedges where, by long ne- 
glect, the plants have been allowed to grow tree-Hke, or to decay 
from the effects of old age, the preferable method of renovation to 
be pursued is to cut the remaining plants down to the surface, to 
remove wholly the soil from the gaps, replacing it by virgin soil, 
carefully to dig, clean, manure, and lime the entire line of fence, 
and, should the ground be wet, to correct this by drainage. If the 
fence is of the hedge-and-ditch form, and the ditch be not re- 
quired for conveying water from main drains, a tile should be put 
into the ditch, which must then be filled up. The crab, from its 
freeness of growth, may be used for filling up the gaps, though 
thorn and beech may likewise be advantageously adopted, provided 
strong and vigorous plants are selected. The after management 
must be the same with that described for young hedges. The 
thorns which have been cut off ought all to be kept for the purpose 
of protecting the line of fence by a dead hedge. In renovating 
old thorn hedges, there is an operation termed “ plashing,” which 
is very objectionable, from its injurious effects on the future health 
of the plants. The manner of performing it is by making an 
upward cut, more than half through the stem, next the gap, bend- 
ing the stem down over the vacancy, and securing it by a hook- 
headed peg, or inserting it under the branch of another thorn. 
From the branch which has thus been laid down, shoots spring up 
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and fill up the gap. But the great objection to this method is, that 
wet penetrates the stem at the fracture, thus causing the plant to 
decay;. 

It ought to be well considered, before beginning to renew a very 
old and decayed hedge, whether it may not be advisable to re- 
move it altogether, and replace It by a new one. In nine cases 
out of ten it will be found much more advantageous to do so, as 
the chances of the future growth and eflSciency of a young hedge 
are unquestionable {casteris paribus)^ which cannot so confidently 
be expected of all renovated hedges of the above description, 
while the cost in either case would be found to be nearly the 
same. 

After the discussion of the above subjects this paper may, with 
propriety, be concluded by a summary sketch of the various causes 
leading to the unseemly and inefficient fences which so frequently 
offend the eye of the skilled agriculturist. In the first place, a 
very prevalent cause of the faulty fences adverted to is a total 
disregard to the preparation of the soil before planting. Again, 
this common neglect is supported in its deteriorating influence by 
as frequent a disregard to the proper cleaning and training of 
hedges when young, as well as by injudicious pruning and 
allowing the protecting fence to become useless by inattention to 
openings, however made, or by removing such fence before the 
hedge has attained such a strength of growth as will permit the 
removal of its protection, thus giving access to cattle and sheep, 
whose nibbling the young buds produces a very prejudicial effect 
upon the growth of the plants, inducing caiiker and other deleteri- 
ous obstacles to maturity and perfection. 

Other causes (and the already extended length of this paper will 
allow of a mere recapitulation of these) are — ^the stagnation of 
water about the. roots, the destructive effects produced in severe 
winters by hares and rabbits peeling the bark off the stems, as 
well as the serious damage caused by the burrowing of the latter 
among the roots in the embankment, and, lastly, by planting 
thorns in soils unsuitable for their nourishment and growth. 

Finally, it may justly be anticipated that, if proprietors and 
tenants were fully impressed with a due sense of the importance of 
these causes, and were to pay a proper, and that by no means an 
overtaxing, attention to the same, and probably to others which 
may have escaped our notice, then stunted, dilapidated, and ineffi- 
cient hedges would become things of the past. But, at the same 
time, in order to attain this desirable end, the common maxim, 
that Prevention is better than cure,” must no longer be accepted 
as an abstract theory, but be reduced to constant and unremitting 
practice. 
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ON THE MANAGEMENT OF HEDGES. 

By James Fobbbs, Mouymusk, Aberdeenshire. 

[Premium — TUe Medium Gold Medal.] 

Many varieties of wood are now grown in the shape of hedge- 
rows ; but of these the few under-mentioned sorts being partly under 
my care for eighteen or twenty years, I offer some remarks as to 
their management. 

I shall, in the first place, make mention of the holly {Ilex Aqui- 
foUim). The holly will grow at a greater height from the level of 
the sea than most of our trees and shrubs ; it thrives well on suit- 
able soil, and is admired for its beauty, durability, and as a strong 
fence. The holly apparently succeeds best and endures longest in 
deep, rich, light soil of proper drainage. 

Having, as an experiment, adopted the under-mentioned modes of 
treatment on the same kind of soil and exposure, with the intention 
of ascertaining the most speedy and cheapest system of nursing a 
holly hedge, in the first place, I had seed gathered from the plant 
in autumn, which I mixed immediately thereafter with twice its bulk 
of sharp pit-sand. During the following summer I had them four 
times carefully turned over, and by the month of March of the 
ensuing year the pulp of the seed was rotted away, while the seeds 
themselves were quite fresh. One-third part of the intended line 
of hedgerow being then i^repared to the depth of 25 inches ; one 
cubic yard of decomposed dung, intermixed with one-half bushel of 
crushed bones, applied to every 25 running yards. The seed being 
then immediately sown to the depth of 2 inches firmly bedded in 
the soil ; this section of the line being 200 yards long, with the in- 
tention of singling out the plants and allowing them to grow when 
they came up. The other half of the seed being sown in a bed 
broadcast at the depth of l-J- inch, also well , bedded in the soil ; 
by examining them on the 22d of November of the same year, I 
found that the plants in the bed of broadcast sowing had attained 
the height of 2 inches, those in the row only 1^ inch. 

In the following summer, by the first week of May, I caused the 
plants in the row to be singled out to the distance of 1 2 inches 
apart, at the same time taking plants from the bed which was sown 
broadcast, transplanting them into another bed prepared for their 
reception, with the intention of nursing them to plant other 200 
yards of hedge on the same kind of soil and exposure. By Novem- 
ber of the same year the plants growing in the row were of the 
average height of 5 inches, while those transplanted barely made 
one-half inch of growth, and about one-twentieth part of the plants 
were dead or half dried. In the month of November of the fol- 
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lowing year, those sown in the row had grown to the average height 
of inches, while those transplanted were only 5 inches. 

The following year, in the first week of May, I purchased from 
a nurseryman in the south of Scotland, other six hundred healthy 
plants, 12 inches high, with the view of planting them into another 
section of 200 yards long ; thus having 600 yards divided into three 
sections of 200 yai-ds each. The ground being prepared to the 
depth of 2 feet, and 1 cubic yard of dung, with bone-dust, for 
every 24 yards laid in bottom of the trench, the whole being then 
filled up, plants standing 12 inches apart in the row. Thus having, 
lot 1st, 200 yards of the seed sown in row ; lot 2d, 200 yards of 
home-transplanted seedlings; and lot 3d, 200 yards of nursery plants. 

At the close of three successive years, I again tested the growth 
of the plants in each of the three lots, and found the progress of 
growth as follows : — 

Lot 1st, Or seed-row, being 28^ inches of average height ; strong 
bushy plants, with only two plants dead and one half plant dried. 

Lot 2d, Or home-grown plants ; the average height of 20 inches, 
with thirteen plants dead and sixteen half dried. 

Lot 3d, The nursery plants were only of the average height of 
18i inches, with twenty-four plants dead and fourteen half dried. 

The above experiment convinces me that a very great advantage 
is derived by the sowing of holly seed in the rows, and singling 
them out to a proper distance ; moreover, in this way, the plants 
much sooner attain their required height, than by any other mode 
that the writer has as yet practised; for although the holly be one of 
our hardiest shrubs, notwithstanding it is one of our most delicate 
shrubs to grow on transplanting. Old dilapidated holly hedges 
seldom succeed so well by cutting down, root pruning, or enriching 
the soil. Having personally assisted to stir up and enrich the soil 
around the roots of an old and worthless holly hedge, and then put- 
ting in a quantity of its seed berries, with their pulps rotted away, 
the consequence was, that they grew up sufficiently close ; and in 
the year 1850, 1 had the old hedge cut away to give it freedom. It 
now continues to grow quite healthy. 

To parties having a wish , to purchase and transplant holly plants, 
I would beg to suggest the latter end of May as the best season for 
transplanting them ; their roots should be firmly battered in the soil, 
and not pruned until the plants are advanced in growth, about 3 
feet in circumference. 

In cases of old holly hedges requiring to be loped down, I have 
always found it most successful to cut them at 9 inches from the 
surface ; on various trials, I have found a great advantage derived 
by covering the above-mentioned 9 inches of stems with sawdust, 
moss, or meadow-grass. Plants thus protected from the rays of the 
sun make a much stronger and freer growth of buds. 
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Hawthorn. 

The common thorn is an easily-procured and a well-known plant, 
and for farms forms one of our best fences. 

Notwithstanding, we are aware that it often receives most errone- 
ous treatment, not so much on account of careless planting, nor even 
of fostering the roots properly, but simply by pruning it, being a 
deciduous plant, at improper seasons of the year. 

A great many proprietors and landowners make their gardeners 
and foresters proceed to prune their thorn hedges by th^e end of 
August or first of September, simply with the view of giving them 
a more neat and tidy appearance. By this mode of treatment the 
plants are deprived of nearly two-thirds of the sap that would de- 
scend to their roots at a later period of the year. 

Having a young thorn hedge under my care, it being feet high, 
and was required to attain the height of 5^ feet. It had been yearly 
pruned for a number of years in the first week of September, on 
both sides, as well as the top. It was apparently much stunted in 
growth. 

I resolved to adopt another mode of treatment, as the hedge had 
for some years evidently made but little or any progress in growth. 

No. 1. As one-third part of the hedge had dung applied to the 
soil around its roots every alternate year, its side and top wood 
pruned as usual by the first of September. 

No. 2. Another third part received no manure, but simply its 
young wood on both sides and top allowed to ripen, and not pruned 
untU the first week of February. 

No. 3. The last part of the said line had its roots pruned by the 
second week of February, and 1 cubic yard of dung and lime- 
rubbish applied to every 20 running yards of this section. Its 
side-wood being pruned by the first week of September. 

By this mode the young wood on the top of the hedge grew more 
luxuriant, and ripened well. It was afterwards pruned yearly in 
the first week of Febiuary. 

At the lapse of four successive years the progress of growth 
made in each of the three divisions was as stated : — 

No. 1, with its manure and unripened wood, and pruned in the 
first week of September, only 3 feet 8 inches. 

No, 2, without any manure, but its wood ripened, and not pruned 
until the first week of February, 4 feet 9 inches. 

No. 8, with its roots pruned and soil manured ; side-wood pruned 
by the first of September, and crown- wood by the first of February; 
had attained the height of 5 feet 4 inches. 

This and other experiments convinces me that if ground, prepared 
for thorn hedges, were digged deep and well manured before plant- 
ing, and receiving the mode of treatment adopted to No. 3, that our 
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now extensive rows of hedging, always pruned, as they ought to be, in 
the wedge-shaped form, would assume a much closer and healthier 
appearance. 

Much has been done in the way of restoring old dilapidated thorn 
hedges to assume ‘vigour of growth, by loping down, root-pruning, 
and enriching the soil. 

We think a great many parties perform these modes of treatment 
in an unskilful way — ^viz., by loping down, root-pruning, and enrich- 
ing the soil all in one year. By experimental trial I have found 
that a hedge desired to undergo such a change should be root-pruned 
by the first of February, and at the same time enriching the soil 
around its roots while undergoing the process of filling up the 
trench. The roots by this process will put out many young fibrous 
feeding-roots during the summer; then, by the same period of the 
following year, the hedge ought to be cut down. 

By treating thorn hedges in this way — ^which I have of late 
adopted on three separate lines of hedgerows, besides other lines 
undergoing the change all at once — ^and in all cases I find the result 
to be a much closer break of buds, with at least. 5 inches of more 
growth, each of the two first years. 

The line of hedging thus treated had its side-wood cut under 
my care by the first week of September, for three successive years ; 
its crown-wood left to ripen, and not pruned until the first week of 
February ; while that part of the hedgerow undergoing the process 
all at once had its side and crown wood pruned in the first week of 
February. But the result was, that at the end of three successive 
years I found it was lOJ inches less in growth than the former 
mentioned section. 

Thom hedges thrive best in the wedge-shape form. I once had a 
hedgerow placed under my care, which, although only 3 feet high, 
and 20 inches 'broad at 1 foot from the surface, had been allowed 
to swell at top to the breadth of 5 J feet ; it was getting very open 
below, and seemed quite unhealthy. 

I proceeded, in the first week of Februaiy, and dressed one side 
of the said hedge into the wedge-shape form, at the same time man- 
uring the soil on each side of the line. In the following year I had 
the other side similarly dressed, thus bringing it to the wedge-shape 
form ; and the result was that, at the end of three years' growth, it 
had attained an additional height of 22 inches, and continues to grow 
vigorously. 


Beech. * 

^ This sort of hedge I Have ever found to succeed best in low situa- 
tions, amongst deep rich soil. A great many beech hedges are cur- 
tailed in their growth, in consequence of the ground not having been 
prepared to a proper depth, nor sufiSciently manured previous to 
planting. 
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With the view of ascertaining the best mode of culture on 600 
yards of this hedging, I had No. 1, 200 yards, prepared to the 
depth of feet, applying 1 cubic yard of dung, with one-half 
bushel of crushed bones to every 24 yards ; dung and bones put 
in bottom of the trench. 

No. 2, as another third part of 200 yards, had the ground pre- 
pared to the depth of 20 inches, receiving the same quantity of 
dung and bones as No. 1 put in the soil to the depth of 14 
inches. 

No. 3, the last section of 200 yards, had the ground digged over 
twelve inches deep, and the same quantity of dung and bones applied 
as that of Nos. 1 and 2. 

The whole 600 yards being planted by the first week of February 
1845, with their roots firmly bedded in the soil. Plants of two 
years’ transplanted growth being made choice of, and planted at the 
distance of 10 inches apart in the row. This line of division had 
the same advantages as to soil and exposure, being all hoed and 
kept clean. 

On examining this hedgerow in the month of December of the 
same year, I found that division No. 1 had four plants dead with 
one half dried ; No. 2 had nine plants dead with one half dried ; 
No. 3 had twenty-one plants dead with twelve half dried. 

The following year, 1846, in the month of June, the whole row 
had a sufiBcient quantity of lime hoed deep into the soil around its 
roots. During the two following years. No. 2 had the advantage 
in growth over No. 1 of 3^ inches — ^Nos. 1 and 3 of equal growth. 
But, in the year 1848, No. 1 made vigorous growth of young wood, 
and the result was that, by the month of November 1858, No. 1 had 
the advantage of 8 inches over No. 2, and No. 2 had the growth 
of 4 inches more than No. 3. 

Prom the above experiment I have no hesitation in asserting that 
the mode of culture adopted with No. 1 is the best. 

In the year 1846, I assisted with the root pruning, and enriching 
the soil around the roots, of an old exhausted beech hedge of 300 
yards long; section 1st, or 100 yards of this line, was cut over to 
the height of 12 inches from the surface, at the same time manuring 
the soil ; the stems did neither break free nor grow at all vigorous 
during the summer, the whole 300 yards being root-pruned and 
manured then. Section 2d, or another third part of the hedge, was 
not cut down until the month of February 1847. It had its rootr 
stems covered over with meadow-grass. 

This section broke out much closer and made stronger growth of 
young wood during summer than those of No. 1. 

Section 8d, as the last 100 yards of the said line, was allowed a 
second year to expand its young roots amongst the new enriched 
soil. It was cut down by the month of February 1848^ and its 
stems covered with peat-moss. By, this time the young fibrous 
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feeders were well established in the soil, and there was a still freer 
break of buds than those of No. 2, and it also made astonishing 
growth of young wood during the summer ; and at the present time 
it has the advantage of 14 inches over No. 2, and No. 2 had also the 
advantage of 9 inches over No. 1. 

On this account, experiment teaches me to approve of root- 
pruning and manuring the soil of old beech hedgerows, two years 
previous to their being cut down. 

Hornbeam {Garpinus Betulm). 

A. hedge of these will succeed in almost any soil and exposure, 
and we’ think it ought to be more generally cultivated, seeing that 
it forms a strong and efficient fence around nurseries and also young 
plantations, affording much shelter. I have from frequent trials 
ascertained that pruning Hornbeam only once in the two years 
greatly enhances the growth of the plant until it attains its desired 
weight. The buds break freer from wood of second year’s gi-owth, 
which continues to grow much stronger during the summer. By 
this mode of treatment I always fijid an additional growth on the 
plant of at least 4 inches annuaUy. We seldom meet with it turn- 
ing open below, if properly managed and pruned, in the wedge-shape 
form. 

Moreover, until it has attained tlie desired height, by pruning off 
one-half of its side-wood every alternate year by the first week of 
September, greatly facilitates the growth, and also the ripening of 
the crown-wood. 


Privet [Ligiistrum Vulgare). 

This is a plant in hedgerows very well adapted for subdividing 
flower-gardens, or pleasure grounds ; it succeeds best when grown 
amongst rich light soil in lowland districts. It ought never to 
be allowed to grow high or slender, seeing that it is very liable to be 
bent down and broken by the heavy falls of snow in winter ; I have 
found the most proper time for pruning it to be in the end of March, 
when the severity of winter is over. 

Another variety of Privet (Ligustrum Scmpcrvh'ens) has been 
found to succeed better than the above-mentioned when- grown in 
exposed sitnations, vicinity of cities, and also under shade ; but both 
varieties I find to succeed best when protected from the severity of 
the weather. 

Whin or Purze ( EurojxMiun), 

Hedges of this plant are not much esteemed in lowland districts, 
but in the north of Scotland, where thorn, beech, or holly does not 
succeed. It is sometimes grown as a live fence, on the top of old 
stone walls or sunk fences. It thrives best in light sandy soils, 
and when the soil is slightly stirred around its roots after shed- 



THE MANAGEMENT OP HEDGES. 


237 


ding its seed in autumn. By this process the seed vegetates freely 
in spring, and in many cases grows up, and keeps the hedgerow 
close and healthy for a great many years. 

Sea Buckthorn (Hippoplm Rhamnoides), 

This plant, being extremely hardy, is well suited for hedgerows 
ill bleak moorland districts, more especially by the searside, and 
sustains no injury from sea-breezes ; it will grow freely in any light 
medium soil in almost any exposure. This plant is well adapted for 
being planted as one-half of a double hedge, along with Privet. 
The Privet should be grown on the side most in view, and will 
be borne up by intermixing to a considerable height with the 
Buckthorn. 


Elder {Samhiims Nigra), ^ 

This plant in a hedgerow is admired by some and despised by 
others ; however, we meet with it often growing as a fence, and for 
shelter for nurseries and gardens. It thrives and also grows more 
handsome in light poor soil ; and when properly managed, it does 
very soon attain the desired height of affording shelter. It is by 
no means unseemly as a fence during summer, when it undergoes 
regular pruning, and kept tidy. 
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PREMIUMS AWARDED BY THE SOCIETY IN 1861. 


Note.— The awards at the Perth Show, having already been published, are excluded. 


REPORTS. 

1. L.25 to James Sanderson, land valuer and agricnltiu’al adviser, 13 Cannou 

Row, Westminster, for a Report on the Agriculture of Berwickshire 
and Roxburghshire. 

2. The gold medal to James Cowie of Culvennan, Haulkerton Mains, Kin- 

cardineshire, for a Report of improvements on the Estate of Culven- 
nan, Wigtownshire. 

3. The gold medal to James M^GiUivray, V.S., Rayne, Aberdeenshire, for a 

Report on Joint-ill in Cattle and Sheep. 

4. The gold medal to James Mitchell, Bnickleseat, Eyvie, Aberdeenshne, for 

a Repoit on the reclamation of waste land by tillage. 

5. The gold medal to said James Sanderson, fora Report on laying down 

grass without a white crop. 

6. The medium gold medal to William Horn, Brome Hall, Scole, Norfolk, 

for a Report on the comparative value of guano and other special 
manures as top-dressings. 

7. The medium gold medal to Robei*t Hutchison of Caiiowrie, Kirkliston, 

for a Report on the effects of frost — 1860-61 — on trees and shrubs. 

8. The medium gold medal to W. S. Macdonald, Factor, Springkell, Eccle- 

fechan, for a Report on top-dressing for pasture. 

9. The medium gold medal to Christopher Young Mechie, Forester, Dutliil, 

Carrbridge, for a Report on the cultivation of willows. 

10. The medium gold medal to said James Sanderson, for a Report on im- 

proving hill pastures, 

11. The medium gold medal to Samuel D. Shuriff, Saltcoats, Drem, for a 

Report of experiments with special manures for green crops. 

12. The silver medal to Hugh Borthwick, Tiaq^uair Knowe, Peebles, for a 

Report on paralysis in lambs. 

13. The silver medal to James Byrne, Wallstown Castle, Shanballymore, 

county Cork, for a Report on laying down grass without a com crop. 

14. The silver medal to John Stevenson, Garrallan, Old Cumnock, for a Report 

on top-dressing for pasture. 


DISTRICT COMPETITIONS. 


CATTLE. 


Bulls, Class I.* 

Bulls, Class ILf 
Heifers. 


Bulls 

Heifers. 


The District of Lorn. ' 

1. Dun. MUallum, Kilmaronaig, Oban 

2. Dun. Clerk, Duntannachan, Oban, 

John Stevenson, Balimore, Oban, 

1. Dun. M^Callum, Kilmaronaig, Oban, . 

2. Dun. Clerk, Duntannachan, Oban, 

The District of Mar, 

William MUombie of Easter Skene, . 

1. James MacKmght, Boghead, Monymusk, 

2. Dr Rainy, Kintore, 


L.8 0 0 

4 0 0 

5 0 0 
5 0 0 
3 0 0 


Silver Medal. 
L.2 10 OJ 
1 10 OJ 


* Class L, Bulls calved before 1st January 1859.. 

+ Class II., Bulls calved after Ist January 1869. 
t Half Premiums awarded, the number of lots being under six. 
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TJie District of the Jedburgh Society, 

Bulls, Class 11. Andrew Haddon, Honeybum, Hawick, L.2 10 0* 

Heifers. 1. Peter Brodie, Clarilaw, Lilliesleaf, , 5 0 0 

2. John Dodd, Catscleuch, Rowcbester, Nortlid., 3 0 0 

The County of Ayr. 

Bulls. John Hyslop, of Bank, New Cuninock, Silver Medal. 

Bulls, Class 1. 1. John Parker, Nether Broomlands, Irvine, L.8 0 0 

2. B. Turnbull, Bumston, Cumnock, . 4 0 0 

Bulls, Class II. John Parker, Nether Broomlands, Irvine, 5 0 0 

Heifers. 1. James Beid, Mid-Sanquhar, St Evox, . 5 0 0 

2. James Morton, Townhead of Drumley, Tar- 

bolton, . . . . 3 0 0 

The County of Renfrew. 

Bulls. John Pollock, of West Walton, Mearns, Silver Medal. 

Bulls, Class 1. 1. George Paton, Bankhead, Renfrew, . L.4 0 0* 

2. Alex. Holmj Jaapstone, Neilston, . 2 0 0* 

Bulls, Class II. George Paton, Bankhead, Renfrew, . 2 10 0* 

Heifers. 1. John Robertson, Hillington, Abbey, . 2 10 0* 

2. Peter M^Dermid, Paisley, . ' . 1 10 0* 

The County of Stirling. 

Bulls. The Duke of Montrose, Buchanan House, Silver Medal. 

Bulls, Class 1. 1. A. & A. Mitchell, Alloa, . . L 4 0 0* 

2. Neil MacEwen, Blackdub, Stirling, . 2 0 0* 

Bulls, Class II. A. & A. Mitchell, Alloa, • . . 5 0 0 

Heifers. 1. James Forrester, Eepdarroch, Stirling, 5 0 0 

2. George Pender, Dumbreck, !&lsyth, . 3 0 0 

The County of Inverness. 

Bulls, Class I. 1. Alexander Fraser, Faillie, Inverness, . L.8 0 0 

2. Alexander Fraser, Garbol, Beauly, . 4 0 0 

Bulls, Class 11. Robert Anderson, Kildrummie, Naim, 5 0 0 

Heifers. 1. Geoige Macdonald, Dultulich, Strathnairn, 5 0 0 

2. Alexander Fraser, Faillie, Inverness, . 3 0 0 

The District of the Stmthhogie Club. 

Bulls. Her Grace The Duchess of Gordon, . Silver Medal. 

Bulls, Class I. 1. Walter Scott, Glendronach, Huntly, , L.8 0 0 

2. Captain Gordon, Ittingston, Hundy, . 4 0 0 

Bulls, Class 11. Charles Walker, Drmnblair, Huntly, . 5 0 0 

Heifers. 1. Walter Scott, Glencbonach, Huntly, . 5 0 0 

2. Charles Bruce, Broadland, Huntly, . 3 0 0 

The County of Elgin. 

Robert Scott, Manbeen, Elgin, . . Silver Medal. 

The Distiict of Spey^ Avon, and Fiddoch Society. 

Sir George Macpherson Grant of Ballindal- 

loch, Bart., .... Silver Medal, 

DRAUGHT-HORSES. 

, The County of Caithness. 

Stallions. Robert Wilson, Dum, Portsoy, . . . L.25 0 0 

Mares. Alexander Henderson of Stemster, . . 10 0 0 

Fillies. Sir John Sinclair of Dunbeath, Bart., Wick, 5 0 0 

* Half premiums awarded, the number of lots being under six. 


Bulls. 

Bulls. 
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The County of Kimardine, 

Stallions. James Druinmoncl, Bkcklaw, Dunfermline, L.25 0 0 

Mares. William Scott, North Leys, Banchory, . 10 0 0 

Fillies. John Keith, Logie, Stonehaven, . . 5 0 0 

The District of the Pe^iih, Fife, Kinross, and Clackmannan Association. 
Stallions. William Wilson, Leven, . . . L.30 0 0 

The Stewartry of Kirkcudbright 

Stallions. Peter Crawford, Dumgoyack, Strathhlane, . L.25 0 0 

Mares. William Grierson, Torr, Castle Douglas, . 10 0 0 

Fillies. George Henderson, Airdrie, Kirkbean, . 5 0 0 

The District of Maclmrs, in Wigtownshire. 

Stallions. Daniel Crawford, Bambeath, Kilbarchan, L.25 0 0 

Mares. James McConnell, Low Glasnick, Newton- 

Stewart, 10 0 0 

Fillies. Alexander McCulloch, Kirkland, Kirkinner, 5 0 0 

ENTIRE COLTS. 

The County of Stb'ling. 

Two- Year-Old Colts. Andrew Bowie, Gilineadowland, Lin- 
lithgow, 

One-Year-Old Colts. John Cowbrough, Milling, Poi-t of 
Monteith, 

The County of Forfar, 

One-Year-Old Colts. David Smith, West Mains, Dun- 

nichen, Forfar, . . . . L.4 0 0 

The Island of BvJte, 

Two-Y ear-Old Colts. James Hunter, Shallunt, Rothesay, L.3 0 0* 
One-Year-Old Colts. John M‘Dougall, Kerrj^tonlia, Rothesay, 2 0 0* 

LEICESTER SHEEP. 

The District of Lauderdale. 

Tups. Thomas Simson, Blainslie, Lauder, 

Tups. Thomas Simson, Blainslie, Lauder, 

Shearling Tups. William Purves, Bumfoot, Kelso, 

Ewes. Thomas Simson, Bkinslie, Lauder, 

CHEVIOT SHEEP. 


Th& Districts of Mull and Morven, 

Tups. John Campbell of Possill, Oban, . . Silver Medal. 

Tups. Walter Emott, Scoor, Bunessan, Oban, . L.5 0 0 

Shearling Tups. El](fenezer Thorbum, Tsle of Muck, Tobermory, 5 0 0 

Ewes. Ebenezer Thorbum, Isle of Muck, Tobermory, 5 0 0 

Shearling Ewes. W. E. Oliver, Glenforsa, Oban, . . ‘ 4 0 0 

The Districts of Gairloch and Lochhroom. 

Tups. David Mundell, Auchindrean, . . L.5 0 0 

Shearling Tups. David Mtmdell, Aucliindrean, . . 2 10 0* 

Ewes. David Mundell, Auchindi*ean, , . 2 10 0 


Silver Medal. 
L.2 10 0* 
2 10 0* 
2 10 0* 


L.6 0 0 
4 0 0 


Half premiums awarded, the number of lots being under six. 
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The District of NithsdaU, 

Tups. G. McCall, Buirance, Eirkmicliael, DiiinfrieSj L.5 0 0 

Shearlinu Tups. D. Paterson, Wood, Kirkmicliael, Dumfries, 5 0 0 

Ewes. D. Paterson, Wood, Kirkmicliael, Dumfries, 5 0 0 

Shearling Ewes. D. Paterson, Wood, Kirkmicliael, Dumfries, 4 0 0 

The District of Annandale, 

Tups. John Oarruthers, Kirkhill, Moffat, . Silver Medal. 

Tups. Thomas Br 7 don, Kinnelhead, Moffat, . . L.2 10 0* 

Shearling Tups. Thomas Brydon, Kinnelhead, Moffat, . . 2 10 0* 

Shearling Ewes. Thomas Welsh, Erickstane, Moffat, , .2 0 0^ 

The Districts of EsMale and LiddesdaU. 

Tups. James Brydon, Moodlaw, Langholm, , Silver Medal. 

Tups. Thomas C. Borthwick, Hopsrig, Langholm, . L.5 0 0 

Shearling Tups. James Brydon, Moodlaw, Langholm, . . 5 0 0 

Ewes. James Brydon, Moodlaw, Langholm, . . 5 0 0 

Shearling Ewes. James Brydon, Moodlaw, Langholm, . . 4 0 0 

The County of Feehles, 

Shearling Tup. Sir Graham G. Montgomery, Bart., M.P., Silver Medal. 

BLACKFACED SHEEP. 

The Island of Arran, 

Tups. James Allan, Clauchan, Arran, . . . L.5 0 * 0 

Shearling Tups. James Allan, Clauchan, Arran, . . .500 

Ewes. James Allan, Clauchan, Arran, . . . 5 0 0 

Shearling Ewes. James Allan, Clauchan, Arran, . . . 4 0 0 

* The Upper Ward of Lanarkshire, 

Ewes. Heirs of James Watson, Nisbet, Biggar, . L.2 10 0* 

Gimmers. James Bell, Fallburns, Biggar, . . .2 0 0* 

The District of Argyll, 

Tups. Alex. Camphell of Auchindarroch, Lochgilp- 
head, Silver Medal. 

Tups. Robert Lawrie, Fincham, Lochgilphead, . L,2 10 0* 

Shearling Tups. James M'Kechine, Torren, Lochgilphead, . 2 10 0* 

Ewes. Neil M'Kellar, Kihnartin, Lochgilphead, . 2 10 0* 

Shearling Ewes. Robert Lawiie, Fincharn, Lochgilphead, . 2 0 0* 

SHEEP-SHEARING. 

The hla^id of Arran, 

Robert Crawford, Jun., Glenscorrodale, . . . Silver Medal. 

SWINE.- 


The County of Edinburgh, 

Boars, 1. John WRaon, Cross House, Roslin, . . L.2 0 0* 

2. .Trustees of late John Finnie, Swanston, . 10 0* 

Sows. 1. John Wilson, Cross House, RosHn, . . 1 10 0* 

2. Harry Maxwell Inglis, Glencorse House, . 0 10 0* 

The District of the Moffat Society, 

Sows. 1, William Arthur, Capplegill, Moffat, . L.1 10 0* 

2, Jonathan Johnstone, Chapel, Moffat, . 0 10 0* 

* Half premiums awarded, the number of lots being under six. 
TRANS.— MARCH 1862. T 
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The District of the Jedburgh Sodety, 

John Ord of Muirlioiiselaw, Nisbet, Kelso, Silver Medal 
1. John T. Clark, ILderston, Alnwick, . . L.4 0 0 

% James Hogarth, Merton Mill, St Boswells, 2 0 0 

1. Robert Bell,' Cessford, Jedbmgh, • . 3 0 0 

2. Robert BeU, Cessford, Jedburgb, . . 10 0 

DAIRY PRODUCE. 

The Counties of Wigtown and Ayr and District of Nithsdale. 

I M*Adam, Kilhilt, Stranraer, . L.20 0 0 

Cured Butter, 1. John White, Dykes Croft, Kilmarnock, . 6 0 0 

2. Gavin Muir, Fingart, Dunlop, . . . 4 0 0 

Fresh Butter. Fred. J. Turner, KiSnamock, . . Silver Medal. 

The District of the Glasgow Society. 

Cured Butter. 1. Archd. Lambie, Kirkland, Eaglesham, . L.3 0 0 

2. IVIrs A. Smith, Blairmuckhole, Shots, . 2 0 0 

Sweet-Milk ) 1. John Cochran, deughem. East Kilbride , 3 0 0 

Cheese. ) 2. James Allan, Westi^ins, Stonehouse, . 2 0 0 

The District of Kinty re. 

Cured Butter. 1. Samuel Clark, Skeroblin, Campbeltown, , L.3 0 0 

2. James M'Nair, Smerly, Campbeltown, . 2 0 0 

SwBET-IlIiLK ) 1. George F. M‘Neal, High Lossit, Campbeltown, 3 0 0 

Cheese. ) 2. John MitcheU, Ballymenach, Campbeltown, 2 0 0 


GENERAL EXHIBITION OP SEEDS AT EDINBURGH. 

The Silver Medal was awarded to each of the following parties : — 

SPRING SHOW, 

1. Peter IngHs, East Pilton, Edinburgh, for Talavera Wheat. 

2. John Gibson, Woolmet, Dalkeith, for Red A^ril Wheat. 

, 3. William Christie, Markle, Prestonkirk, for Oxford Prize Wheat. 

4. James Wilson, Sheriffside, Gifford, for Potato Oats. 

5. James Stenhouse, Myles, Tranent, for Hopetoun Oats. 

6. John Gibson, Woobnet, Dalkeith, for EaHy An^ Oats. 

7. Robert Nisbet of Lambden, Greenlaw, BerwickSiire, for Sandy Oats. 

8. James Steedman, Boghall, Roslin,for Berley Oats. 

9. Adam Curror, Myreside, Edinburgh, for Black Tartar Oats. 

10. James Steedman, Boghall, Roslin, for Providence Oats. 

11. James Steedman, BoghaU, Roslin, for Common Barley. 

12. Sir Thomas Buchan Hepburn of Smeaton, Bart., Prestonkirk, for 

Chevalier Barley. 

13. Robert Cross, Hilltown, Liberton, for Early Field Beans. 

14 A. J. Balfour of Whittingham, Prestonkirk, for Late Field Beans. 

15. John H. Hope, South Elphinstone, Tranent, for Scotch Tares. 

AUTUMN SHOW. 

16. Thomas Elder, Amisfield Mains, Haddington, for Hopetoun Wheat. 

17. Robert Cross, Hilltown, Liberton, for Woolly Eared Wheat, 

18. Robert Hislojp, Jr., Prestonpans, for Red Chaff White Wheat. 

19. James Stenhouse, Myles, Tranent, for Red Straw White Wheat. 

20. Robert Binnie, Seton Mains, Longniddry, for Trump '^eat. 

21. Robert Cross, Hilltown, Liberton, for Archer's Prol&c T^eat. 

22. J ohn Deans, Hedderwick Edll, Dunbar, for Sheniff 's Bearded White 

Wheat 


Boars. 

Boars. 

Sows. 
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23. Jolin Dickson, Sanghton Mains, Slatefbrcl, for Hunter’s Improved White 

Wheat. 

24. Alexander Macdougal, Granton Mains, Edinbiwh, for Druid Wheat. 

25. William Pringle, Harperdean, Haddington, for Pringle’s Bearded WMte 

Wheat. 

26. James Park, Cliftonhall Mains, Ratho, for Smooth Chaff White Wheat 

27. James Hope, Duddingston, Portobello, for Sherrtff’s Bearded Red Wheat. 

28. John Proudfoot, Pinkiehill, Musselbuo^h, for Dunstable Red Wheat. 

The Bronze Medal was awarded to each of the following parties: — 

SPRIUO SHOW. 

1. John Curror, Colinton Mains, Edinburgh, for Talavera Wheat. 

2. James W. Hunter of Thurston, Dunbar, for Potato Oats. 

3. Robert Cross, Hilltown, Liberton, for Hopetotin Oats. 

4. James Stenhouse, Southfield, Corstorphine, for Early Angus Oats. 

5. A. J. Balfour of Whittingham, Prestonkirk, for Sandy Oats. 

6. Adam Stodart, Damhead, Loanhead, for Berley Oats. 

7. Robert Hutchison, Fosterton, Kirkcaldy, for Black Tartar Oats. 

8. Thomas Brown, Pentland Mains, Loanhead, for Providence Oats. 

9. John Gibson, Woolmet, Dalkeith, for Canadian Oats. 

10. David Broadwood, Crowbill, Dimbar, for Chevalier Barley. 

11. George Stenhouse, West Pilton, Gramond, for Early Field Beans. 

12. James L. Millar, WaulkmiU, Dunfermline, for Late Field Beans. 

13. James Christie, Hailes, Prestonkirk, for Scotch Tares. 

AUTUMN SHOW. 

14 Bentlem Douglas, Caimtows, Liberton, for Woolly Eared Wheat. 

15. George Stenhouse, West Pilton, Blackball, for Archer’s Prolific Wheat. 

16. Thomas Mylne, Niddry Mains, Liberton, for Sherriff’s Bearded Red 

Wheat 

17. Robert Binnie, Seton Mains, Longniddxy, for Giant Red Wheat 

DISTRICT EXHIBITIONS OF SEEDS. 

The County of Inverness, 

Hugh A. Gair, Hilton, Inverness, for Chevalier Barley. 

James Stewart, Balmacaan, do., for Sandy Oats. 

Donald Paterson, Balrobert, do., for Perennial Rye-Grass. 

The County of Naim, 

James Sharp, Newton of Bud^te, Nairn, for Grey Angus Oats. 

John Robb, Arr, Naim, for Chevalier Barley. 

Alex. M'Arthur, Boghole, Forres, for White Wheat 

The County of Fife, 

A. W. Russell, Parkliill, Newburgh, for Wheat {JaclcsorCs Nonsuch). 

The County of Ayr, 

Captain Campbell of Craigie, A}^*, for Chedham Wheat. 

Thomas Bone, East Sanquhar, St Evox, Ayr, for Chevalier Barley. 

C. D. Gairdner, Auchans, Dundonald, for Tam Findlay Oats. 

William Young, Woodside, Kilwinning, for Perennial Rye-Grass. 

The County of Stirling, 

Neil M'Ewen, Blackdub, Stirling, for Himter’s Wheat 

The District of Glen Urquhart 
The Earl of Seafield, Balmacaan, for Sandy Oats. 

John Sinclair, Borlmn, for Chevalier Barley. 
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TJi 6 District of the Bloch Isle, 

Donald M^Kay, Kessock, Inverness, for Ckevalier Barley. 
Alex. Thomson, Tarradale, Beanly, for Potato Oats. 


GREEN CROPS ON SMALL POSSESSIONS. 


The Parishes of Kmmore and Killin, 
Andrew Walker, Camnssnrich, .... 

Archibald Walker, Blarmore, .... 

John McLaren, Achomer, 

Peter Stewart, Craganester, 


L.3 0 0 
2 10 0 
1 10 0 
10 0 


PLOUGHING COMPETITIONS. 

In the course of the year 1860-61 j the Society’s Medal was 
awarded at 135 Ploughing CompetitionSj the details of which were, 
published in the Transactions for July last 


MEDALS IN AID OP PREMIUMS GIVEN BY LOCAL SOCIETIES. 

The Silver Medal has been awarded to the following parties : — 

The DUtricit of ike Forhes and Fordyce Association, 

Samuel Stewart, Sandhole, Stricken, for Shorthorn Bull. 

John Pittendrigh, Bodychell, Praserbui’gh, for Shorthorn Cow. 

The Western District of Midlothian. 

Andrew Morton, Biccarton, Whitburn, for Ayrshire BuU. 

John Kerr, Morton, Kirknewton, for Two-year-old Filly. 

The District of Breadodhane and Werni, 

Alexander McLean, Borlick, for best Green Crop. 

John MTherson, Portbane, for best-kept Dunghill. 

The District of the Buchan Society, 

William Arbnthnot of Dens, for Shorthorn Bull. ' 

The District of the Avondale Society. 

Andrew Logan, Cleddans, East Kilbride, for Ayrshire Cow. 

Robert M‘Kean, Lumloch, Bishopbriggs, for Ayrshire BuU. 

The District of the Wester Ross Club, 

Sir Kenneth S. MTvenzie of Gairloch, Bart., for Cross-bred Cow. 

The District of the Mauchlin Society 
Mrs Bryce Naim, Bdgh Welton, for best-managed Dairy. 


COTTAGES AND GARDENS. 

For the Best-kept Cottages and Gardens. 

First Cottage Premium, L.1, 53., and Medal when Four Competitors ; 
Second, L.1 ; Third, 15s. First Garden Premium, L.1, 5s., and Medal 
when Four Competitors ; Second, L.1 ; Third, 15s. 

Parish op Forgue. — 1st Cottage Premium and Medal, Alexander 
M‘Eobert ; 2d, James Riddock ; 3d, Adam Robertson. 1st Garden Premium 
and Medal, Peter George ; 2d, Gordon Campbell ; 3d, James Harper. 

Parish op Leochel Cushnie. — 1st Cottage Premium and Medal, Charles 
Murray ; 2d, Chaiies Birse ; 3d, George Henry. 1st Garden Premium and 
Medal, George Henry ; 2d, Joseph Durward ; 3d, Francis Lawson. 
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Parish of Striohen. — 1st Cottage Premiam and Medal to George Nicol ; 
2d, Harry Emslie. 1st Garden Premium and Medal to William McDonald ; 
2d, Andrew Baxter ; 3d, William Linn. 

Parish of PalkIjAHD. — 1st Garden Premium and Medal to Walter Wil- 
liamson ; 2d, James Anderson ; 3d, Alexander Walker. 

Parishes of Newburgh and Abdie. — 1st Garden Premium and Medal, 
]Mrs Walter Mackie ; 2d, David Laurie ; 3d, George Bett. 

Parish of Urr. — 1st Cottage Premium and Medal, Mrs William M^Bryde ; 
2d, John Richardson ; 3d, James Hartley. 1st Garden Premium and Medal, 
James Cameron ; 2d, James Craik ; 3d, John Richai’dson. 

Parish of Lesmahagow. — 1st Garden Premium and Medal, Robert 
Corbet ; 2d, Joseph M'Askie ; 3d, James Faulds. 

Parish of Covington. — 1st Cottage Premium and Medal, John BaUoch ; 
2d, Thomas Porteous ; 3d, James Wilson. 1st Garden Premium and Medal, 
James Wood ; 2d, Thomas Porteous ; 3d, Thomas Martin. 

Parish of Ancrum. — 1st Cottage Premium, Peter Smith. 1st Garden 
Premium, Stewart Bon. - ' 

Parish of St Martins. — 1st Cottage Preiuium and Medal, John Watson ; 
2d, William Butters ; 3d, William fionnear. 1st Garden Premium and 
Medal, WilUam Butters ; 2d, George Chesser ; 3d, Hugh Niven. 

Parish OF Leswalt. — 1st Cottage Premium and Medal, William Hamilton ; 
2d, William Angus ; 3d, Hugh Murdoch. 

MEDALS GIVEN IN AID OP PRIVATE COMPETITIONS. 

Parish of Abernethy. — George Spence, for best-kept Garden. 

Parish of Mauchline. — ^Thomas Wilson, jun., for best-kept Garden. 

VETERINARY COLLEGE. 

Silver Medals were awarded, at the annual Examination in 
April last, to the following parties : — 

1. Andrew Smith, Torr, Dalrymple, Ayr, for best general examination. 

2. Said Andi’ew Smith, for best examination in Chemistry. 1 

3. John Cassie, Blackbraes, Aberdeen, for best examination in > Equal. 

Chemistry. ; 

4. Said Andrew Smith, for best examination in Anatomy. ) 

5. Samuel J. Wills, Axminster, for best exammation in Anatomy. ) ^ ' 

6. Peter Moir, Edinburgh, for best examination in Horse Pathology. 

7. Said Samuel J. Wills, for best examination in Cattle Pathology. 


All Premiums not applied for within two years from 1st January 
last will be forfeited. 


By order of the Directors, 

Jn. Hall Maxwell, Secretary. 


Edinburgh, \%th F^rvxiry 1862. 



RELATIVE PRODUCTIVEK’ESS OE DIFFERENT KINDS OF OATS. 

By “Wm. ‘Walker, Ardhmcart, Aberdeenshire. 

[Premium — ^Medium G-old Medal.] 

The following experiments on four different kinds of oats were 
made for the purpose of determining the relative productiveness in 
grain and straw of the following varieties — Kildriimmy Oats, Scotch 
Birley, English Birley, and Potato. 

The field on which the experiment was conducted has a southern 
exposure, well sheltered from the north by a hill and plantation ; 
the soil is perfectly dry, and, although what is termed outfield land, 
is of medium quality, resting on a subsoil of gravelly clay. It was 
well laid out for three years under grass, which was pastured with 
cattle. It lies thirty-three miles from the sea, and about 500 feet 
above its level. The field contains upwards of twenty imperial 
acres, four acres of which were chosen of the most equal quality of 
soil. The oats were all sown on the 16th of April, with a drill 
machine, five inches apai't between the rows. The machine was 
particularly cleaned before and after sowing each variety. 

The three first-mentioned kinds I have grown for a considerable 
number of years, and I have been very careful in keeping them 
pure. I procured the original stock from parties whom I knew 
were trustworthy, and who only grow one variety. I have made 
inquiry, and can trace their origin for more than seventy years. 
The potato variety I have only had for two years, of the stock that 
gained the first prize at the Royal Horthem Seed Show in Aber- 
deen in 1858. The Kildrummy oats are of the stock that gained 
the first prize at our own local show, and the first at the Royal 
Northern last spring. 

The quantity of seed sown per acre : — Lot first, Kildrummy oats, 
3 bushels and 2 pecks, 41 lb. per bushel ; Scotch Birley, 3 bushels 
and 3 pecks. The other two kinds all the same quantity as the last 
mentioned, and same weight. Eighteen inches were left clear be- 
tween each kind, in order that each should be kept perfectly separate 
from the other. When harvesting the crop, I found that distance 
perfectly suflScient. 

All the kinds showed braird about the 10th of May, and by the 
26th looked beautiful, and as thick and regular as could be desired. 
26th of June, no perceptible difference between any of the lots, 
but In about ten days after a marked change appeared in the first 
and last lots, which clearly took the lead as to abundance of straw. 
By the 16th of July, much the same, except the Scotch and Eng- 
lish, the second and third lots, which appeared to be at least ten or 
twelve days earlier than the Kildrummy and potato, by showing 
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ear about the 1st of August ; the first and last lots about twelve 
days later ; no other difference worth particularising between any 
of the lots, being much laid and twisted, especially the Kildrummy. 

I commenced harvesting the different lots on the 23d and 24th 
of October ; all weighed oti the steelyard as it was taken from the 
field on the 27th and 29th of October; each kind carefully stacked 
by itself as it was weighed; all thrashed between the 16th and 
20th of November; the heavy and light grain dressed, measured, 
weighed, and deducted from the gross produce ; the thrashing 
machine being carefully cleaned in testing each variety. 

No doubt, this was an unfavourable season for trying an experi- 
ment, but I have very often seen the heaviest crops when sown in 
the middle of April. I think it will be readily admitted that from 
no other source can the agriculturist acquire so practical a know- 
ledge of how to select the most suitable varieties for the soil he 
occupies, as from experiments carefully conducted on different soils 
and situations. I find the Kildrummy oats best adapted for light 
early soils, but if long sown in the same soil, they soon degenerate, 
and become very hairy, and not at all an attractive sample. As it 
jdelds more straw than any other variety, I always sow it in my 
lightest land, unless when they begin to degenerate, when I sow 
them on strong clay land, which has the effect of cleaning it of hair, 
and restoring the grain to its original plumpness. It generally 
produces from 4 to 8 quarters an acre, according to soil and 
situation, and weighs from 40 to 43 lb. per bushel. It, however, 
must be classed among the late varieties, and is not suitable for 
late districts. The Scotch Birley oat is a universal favourite, is 
suitable almost for any soil or climate, producing always a fair 
return both of grain and straw of good quality ; about the same 
return, accoi'ding to circumstances, as the Kildrummy oat, except 
the quantity of straw. The English Birley is also an early white thin- 
skinned variety, and although it is the prettiest sample of all the 
varieties that have come under my notice, yet I find it is not so 
productive as any of the other kinds I have used. It answers 
best on good land after turnips, produces from 4 to 6 quarters an 
acre, but is generally heavier grain. The potato oat I am not so 
well acquainted with, having had it only two years ; and all that I 
can say about it is, that it is only suitable for a good soil and early 
situation, but where this exists I believe there is not a more pro- 
ductive oat, I find it requires exactly the same time to ripen as 
the Kildrummy oat, as I had them grown last year side by side in 
the same field. I have tried several other varieties, but have given 
them up as not profitable — namely, sandy oats, early Angus, and 
Hopetoun. Sandwich and late Angus oats are very much esteemed 
in some parts of the north of Scotland. 
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PEOCBEDINGS IN THE LABORATORY. 

By Thomas Anderson M.D., F.RS.E., Chemist to the Society. 

ON THE COMPOSITION AND FEEDING VALUE OP THE STRAWS OF THE 

CEREALS. 

Nothing is more striking than the increased importance which 
straw has acquired in the modern practice of agriculture as a food 
for fattening cattle. Under the old system it was employed almost 
entirely as fodder, and when it was occasionally added to turnips, 
it was given less with the idea of any advantage to be derived 
from the nutritive matters it contained than with the view of cor- 
recting the too watery character of that root, and thus facilitating 
rumination, promoting digestion, and rendering it more valuable. 
In many parts of the country the propriety of using it in this way 
even was questioned, and it was never resorted to except in times of 
scarcity, when other and more nutritive food could not be obtained. 
Nor is this opinion at all surprising. We are in the habit of con- 
sidering the moister and more succulent varieties of food as the 
most nutritive, and with them the dry and woody straws contrast 
unfavourably ; but they do so, not so much on account of the ab- 
sence of nutritive matters as on their less available condition due to 
the large amount of woody fibre by which they are protected from 
the action of the gastric juice, and enabled' to pass through the 
animal in an undigested state. Hence it is that straw, when used 
alone, must be described as comparatively an innutritious food, and 
was naturally and justly considered to be inferior to hay, which, 
in the last century and the earlier part of this, was the staple food 
of fattening cattle. At that time the amount of the hay crop was 
in fact the measure of the number of cattle which could be fattened 
on any farm ; but the turnip immediately increased this number, and 
as its cultivation could be extended more than the hay crop, and 
the increasing price of meat added to the profits, it was pushed to 
its extreme, and it then became necessary to use straw to mix with 
the watery roots. As the advantages of this course became ob- 
vious, both in the increased quantity of fat stock, which could be 
sold off the farm, and the abundance of manure it afforded for the 
other crops, every inducement was offered to persevere in it, and 
the consumption of purchased food commenced and rapidly ad- 
vanced. As most of these foods are of foreign growth, it was of 
course 'profitable to import only those which contain abundance of 
nutriment within a small weight, and hence again straw became 
necessary for the purpose of adding to the bulk of these substances, 
and enabling the stomach to dispose of them in a more satisfactory 
manner than it would otherwise do ; for a very concentrated food 
which does not sufficiently distend that organ, may pass through 
the intestines to a great extent undigested. . 
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Such is the history of the use of straw in fattening cattle, and 
with its extension many questions of interest Lave arisen. It is now 
admitted that its nutritive effect is much higher than was formerly 
supposed, but we are still without any definite information as to its 
value compared with other feeding substances, such as turnips and 
the like ; and further, as to whether there is any, and what, differ- 
ence between the sti’awsof the different grains and of the same grain 
grown under diiferent circumstances. It is generally understood that 
oat straw is superior to either barley or wheat, and it is also be- 
lieved that the soil and other circumstances have a very important 
influence upon their feeding qualities, while it is also possible that 
there may be an appreciable difference in the straw of different 
varieties of the same grain. It is sufficiently obvious that a complete 
reply to all these questions would involve the analysis of many hun- 
dred specimens of straw, extending over a considerable period, so as 
to eliminate the effect of season, which in a single year is very apt to 
mislead. Still, in the present imperfect state of our information, a 
more limited inquiry will be of use ; and it is hoped that the investi- 
gation contained in the following pages may prove an acceptable 
addition to our knowledge of this important subject. 

In carrying out this inquiry it was of primary importance to 
devise some method of analysis suited to bring out the differences 
I wished to detect, and for this purpose the ordinary methods em- 
ployed with oil-cakes, the cereals, &c., and which answer perfectly 
well for these concentrated substancjes, are of comparatively little 
use. They are founded upon the principle of determining the 
total amount of the different great classes or sections into which 
the nutritive elements of plants are divided. Thus, for example, 
in wheat we determine the amount of albuminous compounds, as 
measured by the nitrogen, of respiratory principles, and of oil, and 
in this case, when each group actually consists almost entirely of 
one substance, the information so obtained is amply sufficient. 
Thus, in wheat, the albuminous matters consist almost entirely of 

S luten, and the respiratoiy of starch, and the whole grain is easily 
igestible. But it is quite otherwise with a straw, where our object 
is not only to discover what substances are there, but also what 
proportion of them is likely to be available to the animal, and to 
be assimilated by it in the process of digestion. It then becomes 
necessary to separate from one another the assimilable and non- 
assimilabie substances, and this touches upon one of those points 
in chemical analysis which are in an unsatisfactory and imperfect 
state, and which require and merit further study. I commenced, 
therefore, by directing my attention to these points, and bestowed 
upon them a large amount of time, and performed a number of 
experiments, the results of which it is unnecessary to detail here. 
The general conclusion to which I came was, that though it might 
be possible to devise processes by which the proximate principles 
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might be separated in some substances, it would not be practicable 
in all. Moreover, it did not appear that the separation of each of 
these compounds would throw any clear light upon their relative 
digestibility, and that, in the present state of our knowledge, it 
would be better, as well as safer, to restrict ourselves to a more 
limited analysis, though still more complete than those usually 
made. 

It is obvious that if a food contains a considerable quantity of 
any nutritive element, as albumen, for example, but from some 
peculiarity in the condition in which it is present, only a portion, 
say a half or a third, can be assimilated, the value of the food is to 
be measured by that portion only, and not by the whole. The more 
nutritive foods are valuable not merely on account of the large 
proportion of useful substances they contain, hut also because they 
are easily accessible to the animal. Thus in the turnip by far- the 
greater part of its nutritive matters is soluble in water, little 
more than two per cent of its weight being insoluble in that fluid, 
and of this small quantity a considerable proportion is dissolved 
by the juices of the stomach. In the cereals, although but a 
small proportion is directly soluble in water, the chemical changes 
they undergo during digestion convert them easily into a con- 
dition in which they can be absorbed. But it is quite otherwise 
with straws. In them the chief nutritive matters are partly 
soluble and partly insoluble in water, and they contain besides a 
large proportion of inert woody fibre. It will be easily under- 
stood that the substances soluble in water will be readily assimilated 
by the animal ; and even those which are insoluble might, and pro- 
bably would, also be taken up if it were not for the woody fibre 
which surrounds and protects them, and if it does not altogether 
prevent, must certainly greatly diminish the chances of their utility. 
Even in the most valuable food but a small proportion of the nutri- 
tive matters present is assimilated, and it does not admit of a 
doubt that the portion soluble in water, or that which is most 
readily converted into a soluble state, will alone be absorbed. 

In straws, it may be fairly anticipated that the soluble part only 
is likely to be of use, and that the other portion, though it may, 
^rendered soluble, become useful, is so thoroughly protected from 
the action of the gastric juice by the woody fibre in which it is 
enveloped, that in all probability it generally, if not invariably, 
escapes assimilation. In consideration of these facts it appeared 
to me that all necessary requirements would be fulfilled by deter- 
mining separately the quantities of each group of nutritive ele- 
ments contained in the straws which are soluble and insoluble in 
water. 

In following out this view of the matter, I at first attempted to 
effect the separation by macerating the straw in cold water, but it 
was soon found that in this way only a small quantity of soluble 
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matters could be obtained, unless they were left in contact for a 
long time, and then a species of fermentation was apt to occur, 
which entirely altered the straw, and defeated the object in vieWr 
On the other hand, boiling water was inapplicable, owing to its 
producing coagulation of some of the albuminous compounds. 
After some trials a temperature of 140® Tahrenheit was adopted, 
and was found suflSciently high to insure the extraction of all the 
soluble matters, without running the risk of rendering any of the 
albuminous compounds insoluble. The first fluid obtained in this 
■way, by adding to the straw about ten times its weight of water, 
was brownish coloured and slightly mucilaginous, and contained 
the greater part of the soluble matters. Three or four subsequent 
additions of water were found sufficient for their complete extrac- 
tion. The total amount of soluble and insoluble matters was thus 
determined, and the proportions of soluble and insoluble albuminous 
compounds were ascertained by determining the total nitrogen and 
the amount left in the insoluble matter. Owing to the bulky nature 
of straw, and the small proportion of nitrogen, this required very 
great care, and duplicate experiments were made, with closely cor- 
responding results. 

Wheat Straw . — Samples of wheat straw of good ordinary quality 
from East Lothian and from the neighbourhood of Midhurst in 
Kent, have been examined. 

Mr Harvey, Mr Scot Skirving^ 

Whittingham. Camptown. Kent. 

Soluble in neater — 

Respiratoiy elements, . . 2.68 6.68 5.26 

•Albuminous compounds, . 0.86 0.87 1.37 

Ash, .... 3.38 , 1.55 4.97 

ItmluUe in water — 

Oil, ... . 0.80 1.00 1.50 

Respiratory elements, . . 44.88 36.43 38.79 

i-Albuminous compounds, . 0.51 1.12 1.00 

Woody fibre, . . , 82.88 84.78 85.01 

Ash, .... 2.82 6.49 1.35 

Water, .... 10.62 10.93 11.15 

99.43 99.35 100.39 

•Containing nitrogen, . . 0.139 0.06 0.220 

•tContaining nitrogen, . . 0.082 0.18 0.160 

Total nitrogen, . . 0.221 0.24 0.380 

„ albuminous compounds, 1.37 1.49 2.370 

„ respiratory elements, . 47.56 43.11 44.050 

In examining these analyses, it is impossible to fail being struck 
by the small proportion of matters soluble in water which wheat 
straw contains. Excluding the ash, they amount in the first sample 
to no more than 3^ per cent, and in the other two to 7 and per 
cent respectively. To these the large proportion of soluble ash 
form a very remarkable contrast, in two of the samples greatly 
exceeding the insoluble ash, and in the third (that from Camptown), 
though it falls short of the insoluble part, it must still be looked upon 
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as proportionately large. The largest individual constituent in all 
these straws is the insoluble respiratory elen^ents, and they materially 
exceed the woody fibre in quantity^ a result for which I was not 
prepared. It is interesting to notice that, if we take the total 
albuminous and respiratory compounds, the difierence between the 
specimens is by no means large, and the two East Lothian straws 
in particular are almost absolutely identical. It is only wdien the 
relative quantities of soluble and insoluble matters are taken into 
account that the difierence becomes apparent. 

Barley Straiu . — Samples of barley straw were obtained from the 
same localities as the wheat straw, and are here distinguished as 
numbers 1, 2, and 3 ; — . 


Soluble m water — 


• No.‘ 1. 

No. 2. 

No. 3. 

Respiratory elements, 


8.22 

6.11 

4.56 

^Albuminous compound^ 


1.42 

0.89 

0.66 

Ash, .... 


3.30 

2.87 

8.88 

Insoluble in water — 





Oil, . . . ’ . 


0.97 

0.88 

1,05 

Respiratory elements, ' 


85.56 

' 38.88 ’ 

27.95 

^Albuminous compounds, 


1.54 

■ 1.12 

1.98 

Woodv fibre, . . . 

* , 

41.84 

. 36.62 

47.53 

Ash, 


0.91 

2.75 

1.47 

Water, 


11.44 

11.15 

11.10 



99.70 

100.27 ■ 

>99.68 

^Containing nitrogen, 


0.228 

0.068 

0.106 

t „ nitrogen, 


0.247 

0.180 

0.317 

Total nitrogen, 


0.475 

0.248 

0.423 

„ albuminous compounds, 


2.960 

1.510 

2.640 

„ respiratory elements, . 


88.780 

44.490 

32.510 


In these samples the differences are far from inconsiderable. In- 
the first the total percentage of albuminous compounds is about 
twice as great as in the other two, and it is nearly equally divided 
between the soluble and insoluble. In both the others the propor- 
tion of insoluble albuminous compounds exceeds materially the 
soluble. The total quantity is also larger than in any of the wheat 
straws, and there is likewise a considerable difference in the amount 
of respiratory elements and fibre, the latter varying from little more 
than one-third of the entire weight of the straw, in No. 2, to nearly 
a half in No. 3. It cannot be doubted that these differences must 
tell on the nutritive value of the samples, and t^t the first would, 
under ordinary circumstances, prove the most valuable, and the 
third the least so. 

Oat Straw . — Owing to the greater importance of oat straw, 
and its generally admitted superiority as a feeding substance, a 
larger number of analyses have been made of it than of the other 
grains. 
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SoWk m Walter — 

Bespiratory elements, • 
^Albuminous compounds, 
Ash, • « • 


Insoluble in Water — 

Oil, 

^Respiratory elements, . 
Albuminous compounds. 
Woody fibre, 

Asb, 

Water, . 


^Containing nitrogen, . 
t » nitrogen, • 

Total nitrogen, 

„ albuminous compounds, 
„ respiratory elements, 


Soluble in Water — 

Respiratory elements, . 
^Albuminous compoimds, 
Ash, 

Insoluble in Water — 

Oil, 

Respiratory elements, . 
fAlbuminous compounds, 
Woody fibre, 

Aisb, ■ • ■ 

Water, . 


*Containing nitrogen, . 

+ „ nitrogen, . 

Total nitrogen, 

„ albuminous compounds, 
„ rei^iratory element^ 


Soluble in Water — 

Respiratory elements, 
^Albuminous compounds, 
Asb, • ■ • 

Insoluble in Water — 

Oil, . . . 

Respiratory elements, . 
fAlbuminous compounds, 
Woody fibre, 

Asb, * • « 

Water, • 


^Containing nitrogen, , 
t „ nitrogen, . 

Total nitrogen, 

„ albuminous compoimds, 
„ respiratory elements, 


indy Oat straw 
—Mr Skirving 

Sandy Oat straw 
—Mr Harvey. 

10.12 

6.90 

0.40 

1.03 

8.97 

5.01 

1.45 

0.77 

83.52 

84.77 

0.93 

0.43 

85.36 

88.73 

2.89 

1.27 

11.70 

10.95 

99.84 

99.93 

0.064 

0.170 

0.140 

0.090 

0.204 

0.260 

1.16 

1.56 

43.64 

41.67 

MeUhill, 

Midhurst, Kent 

Inchture. 

(white one side.) 

12.01 

6.23 

0.95 

0.33 

1.60 

1.92 

1.60 

1.00 

28.35 

80.95 

1.21 

0.38 

45.27 

47.40 

2.85 

1.70 

11.70 ■ 

10.55 

100.14 

100.41 

0.156 

0.052 

0.211 

0.052 

0.867 

0.104 

2.27 

0.66 

85.36 

37.18 


7.16 

7.42 

0.67 

0.92 

8.84 

2.91 

1.25 

1.36 

24.18 

29.55 

« 0.88 

0.39 

48.94 

44.40 

1.27 

2.16 

12.60 

11.28 

100.29 

100.39 

0.108 

O.ISO 

0.062 

0.063 

0.170 

. 0.213 

1.150 

1.310 

. 31.840 

36.990 
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These analyses fully justify the preference accorded to oat straw 
in feeding, for all of them show a larger, and most of them a much 
larger, proportion of soluble matters, than either wheat or barley. 
There is, however, a very great difference between the samples ; 
that from Millhill, containing nearly twice as much soluble as some 
of the others. If this be taken as a measure of their relative values, 
then we should be induced to place that sample, and the sandy oat 
straw from Mr Skirving, on a considerably higher level than any 
of the others ; while that from Kent would stand lowest. And 
this conclusion is justified by practical observation. In fact, the 
specimen from Kent was sent me by Lord Kinnaird, for the pur- 
pose of ascertaining whether there was any dilBference in the com- 
position of it and of the straw grown on his home-farm at Millhill, 
because he had found a very material difference in their feeding 
properties. The straws grown at the sea level, and at 850 feet 
above it^ were analysed for a similar reason; it having been 
stated by Mr Harvey of Whittingham Mains, that there is believed 
to be a aifference in their feeding qualities. The analyses scarcely 
bear out this opinion, as far at least as these two samples are con- 
cerned, for though that from the high levjel is slightly superior to 
the other, the difference is so small that no conclusions can be 
drawn from it ; indeed, specimens from different localities vary to 
a much greater extent. 

Passing from these points to the more general considerations 
regarding the nutritive properties of straw, it must be observed 
that their value is much higher than might have been expected. 
The position in which they stand may be best rendered obvious 
by a comparison with the turnip. That root contains on the average 
from 1.2 to 1.4 per cent of albuminous compounds, and 4 or 5 
of respiratory elements, of which 3 or 4 are soluble in water. 
It will be observed then, that, as far as nutritive matters are con- 
cerned, straws generally stand far above the turnip, surpassing it 
slightly in the albuminous, and enormously in the respiratory ele- 
ments: As a source of these elements they must hold a very high 
position, and in this respect are surpassed only by the grains and 
some few other substances. When compared with roots and grains, 
however, a very marked difference may be observed between the 
relative proportions of these two great classes of nutritive elements. 
The ratio of the albuminous to the respiratory compounds is, in 
the turnip, as 1 to 3 in round numbers, and in the grains as 
1 to 7. That is to say, for every pound of albuminous com- 
pounds contained in a grain, as wheat for example, there will be 
about 7 pounds of respiratory compounds. In the straws, the 
proportions are very different, the total respiratory compounds 
being never less than 10, and sometimes nearly 30 times as 
abundant as the albuminous. If the soluble portion of these sub- 
stances only be considered, then the ratio approaches nearer to 
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that observed in the more concentrated foods, though on the 
whole the excess of respii'atory elements is very marked. 

Returning now to the comparison between the turnip and straws, 
it is obvious that though the latter greatly exceeds the former in 
the amount of substances which may be absorbed, no one would for 
a moment think of asserting that straws are therefore of greater 
nutritive value. The reverse is undoubtedly the case, and the 
cause of this is to be found in several considerations. ls% It must 
be attributed in part to the unsuitable proportion of those classes 
of nutritive substances : for if highly nutritive substances, such as 
the turnip and grains, contain a relatively much larger proportion of 
albuminous compounds, then it may be expected that in the straw 
the small quantity of these substances will cause the assimilation 
of only a proportionate quantity of the respiratory elements, and 
the surplus will be wasted. Hence also the use of highly-nitrogen- 
ous foods, such as oil-cake and bean-meal, along with straw, must 
be considered good practice. 2d, It may be fainy anticipated that 
the insoluble portion of the nutritive matter will in general be of 
little, or possibly sometimes of no use, Sdy Owing to the difficulty 
with which the soluble matters pass into solution in water, a con- 
siderable part of them may escape digestion. And in this respect 
the contrast between- straw and turnip is very marked. In the 
latter the larger proportion of the constituents are not only soluble^ 
but already dissolved in the 90 per cent of water present; but in the 
former they are not dissolved, but are in the solid state in the dry 
straw, and must undergo the process of solution, which is effected 
during mastication and rumination. The difficulty of dissolving the 
soluble matters of straw in cold water has been already adverted to, 
and even when warm water is used the process is slow, and requires 
considerable time. From this it may be concluded that straw 
ought to be well moistened and steamed before being used. 4^A, 
The large proportion of woody fibre existing in all straws must 
interfere materially with the production of the full effect of its 
nutritive elements. 

Notwithstanding these drawbacks, the general conclusion to be 
drawn from this inquiry is, that straw, and more especially oat 
straw, possesses a very considerable nutritive value, but that it is 
most advantageously used along with the more highly nitrogenised 
foods. ^ It must be observed, also, that, in a mechanical point of 
view, it may even have its uses in the intestines, and by giving 
bulk and firmness to the mass of food contained in them, assist the 
process of digestion and absorption. Such are the conclusions to 
which analysis leads; and I will only add, that a minute and careful 
series of feeding experiments with straw, under different circum- 
stances, would be a great boon to practical agriculture. 
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ON THE EFFECTS OP THE SEVERE FROST OP DECEMBER I860 
AND JANUARY 1861 ON TREES AND SHRUBS. 

By Robert Hutchison, of Carlowrie, Kirkliston. 

[Premium — The Medium Gold Medal.] 

The winter of 1860-61 will long be remembered by arborists on 
account of its severity. It is generally admitted that the frost of 
December and January was the most intense that has been expe- 
rienced in this country within the memory of the present genera- 
tion, and much damage was sustained by trees and shrubs of all 
descriptions and ages ; many of the varieties being of somewhat 
recent introduction, were perhaps on that account less able to 
withstand the extreme vicissitudes of our northern climate. The 
injury may therefore be supposed to have been extensive, in some 
particular localities unprecedentedly serious, and at all events for 
many years to come utterly irreparabk. 

In the course of our investigations into this subject, the geogra- 
phical distribution of the frost was found to be wide, but varied 
in its. intensity. The frost in some instances had proved so capri- 
cious in its effects upon the same species of plants at similar 
elevations, that we deemed it would form an important addition to 
this report, if returns of the effects produced on different varieties 
of trees and shrubs in various soils and exposures, from a range of 
elevations in different parts of Scotland, and obtained from reliable 
sources, could be collected. After considerable delay, a sufiEicient 
number of these has been obtained, and they have been as far as 
possible classified, tabulated, and are appended hereto. They number 
in all ninety-two schedules or reports from various altitudes in dif- 
ferent counties ; and the information they convey may hereafter 
prove useful for comparison and reference, the geographical dis- 
tribution of the memorable frost of Christmas 3 860, its ravages and 
its intensity, being accurately ascertained and recorded. The lowest 
indication of the thermometer is in most cases given; but in this 
some allowance must be made for the variety and differences of 
exposure and instruments, as well as other circumstances. The 
average depth of snow at most of the stations has also been added. 

Before entering into detail upon the effects of the frost, we may 
be allowed to call the attention of proprietors in Scotland to the 
desirability of each knowing the elevation of his residence above 
sea-level, and of having his grounds supplied with an accurate 
thermometer, intrusted to the care of an intelligent gardener or 
labourer. It will perhaps be hardly credited that, in the present 
age of advancement in agriculture, arboriculture, as well as in 
meteorological science, there should be so many proprietors who 
neither know the altitude of their properties above sea-level, nor 
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possess any thermometer, far less keep any accurate register of the 
weather 1 A reference to the Ordnance Survey maps, now so far 
advanced in publication, would supply the one, and an outlay of a 
very few shillings would remedy the other. 

The seared and withered remains of many of our common and 
familiar roadside plants and bushes, such as whins and broom, tell 
the tale of the unparalleled degree of cold which must have been 
experienced ere these ordinarily hardy denizens of our soil could 
have become so much destroyed, and render the past winter one of 
most memorable and rare occurrence. 

Had the frost, however, been even less severe than it was, 
vegetable life generally was more than usually liable to suffer from 
its effects, owing to its condition consequent upon the existing 
state of the weather for some months previous to the setting in 
of the storm. It has been observed that intense frosts seldom 
take place till the earth is completely glutted and chilled with 
water. Such was the case in the very severe winter of 1768, 
when in the county of Rutland inches of rain fell in the month 
of September. Again, in the autumn preceding the winter of 1776, 
and likewise in December 1784? — ^both years rendered memorable 
by the severity of the winter’s frost — ^the weather was previously 
wet. It cannot, therefore, be considered singular that last year 
the same thing occurred in a very remarkable degree; the sum- 
mer was wet, with comparatively^ little sunshine and continued 
low temperature. This damp humid state of the atmosphere con- 
tinued at intervals during the autumn months, and until the middle 
of December the weather was unseasonably “ open'' and mild. The 
growth of the year’s wood upon shrubby and hard-wooded plants 
and trees was thereby of more than average length ; and the sud- 
den transition from the rainy weather of October and November to 
the severity of a sharp frost on the 18th and 19th December, found 
tbe shoots, especially upon plants in low-lying situations, and grow- 
ing in rich soils or near streams of water, unripened, not suflSciently 
hardened, and consequently in a state less able to withstand the 
frosts of a severe winter, far less the rigour and intensity of such a 
season as that of 1860-61 proved to be. The change in the tem- 
perature referred to, about the middle of December, was general ; 
the frost became suddenly very intense, and a heavy fall of snow 
taking place at the same time in many places, particularly along 
the east coast,* to the depth of about two feet, at once presented 
the appearance of winter in earnest. The snow continued at in- 
tervals^ of short duration till the 28d ; there was little or no wind, 
any slight breath being from points ranging between east and 
north. The 24<th was one of the coldest days experienced,; the 
thermometer had fallen in some places to hitherto unregistered 


* In Argyleshire, None*’ is reported. Vide Appendix, Return No. 70. 
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indications. ** Below zero'' previously seemed very low; but to find 
in several instances —12®, —11°,— 10®, — as, for example, at Barrochan 
in the county of Eenfrew, Stobo Castle in Peeblesshire, Oxenford 
Castle, Mid-Lothian; Invercauld,Braemar; besides many other locali- 
ties, — shows a state of matters hitherto perfectly unprecedented. 
Again, on the 27th, a very low indication is in many places re- 
ported; and upon these two days the greatest amount of cold 
seems to have been experienced ; and to the intensity of the frost 
on these occasions we are inclined to attribute much of the damage 
done to trees and shrubs. 

■ But not to the frost alone must we ascribe all the loss our shrub- 
beries have sustained, other accompanying circumstances in some 
cases contributed to the devastations; and the easterly 
which afterwards prevailed, loading the atmosphere in situations 
exposed to its effects, materially aided, we may suppose, in injuring 
many of the evergreens and pines, whose foliage, in their already 
weakened condition, rendered them an easy prey. At Gordon 
Castle, Morayshire, elevation from 70 to 80 feet above sea-level, 
the lowest indication of the thermometer was only + 4°, and con- 
siderable damage was done, Uss^ it is believed, by the actual seve- 
rity of the frost, than by the accompanying moisture of the atmo- 
sphere, which was little else than hoar-frost* 

It may be here stated as worthy' of note, that during the period 
of the most, intense cold the greatest amount of snow was lying * 
-and likewise, that most snow will generally be found to have fallen 
where the thermometer indicated lowest On reference to the 
Appendix of Returns, it will be found that along the western side 
of the watershed of the country — for example, at Kilraory in 
Argyleshire, Montford in Bute, Ardchattan, &c., — while the ther- 
mometer ranged much higher than at many places on the eastern 
slope, there was also little or no snow; and at many stations on 
the eastern slope, where the frost was most intense, the greatest 
amount of snow had fallen. Had the case been otherwise, the 
damage would, doubtless, have been far greater. 

The beneficial effects upon vegetable life during severe frost of 
a good snow covering are well known. The snow in some mea- 
sure maintains the soil at the temperature at which it happens to 
be when it falls ; but under certain circumstances there are disad- 
vantages arising from it. During last winter the smaller specie 
mens, wholly covered and protected by snow, have, of course, been 
almost universally preserved, while larger and older plants of the 
same species have in many instances been hilled to snow line'* 
In several cases, however, large branches of some varieties of pines 
and cedars, being completely borne down by the mass of snow, 
have been broken by the superincumbent weight, thus injuring the 


* Tide Appendix, Return No. 74a. 
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plant, and utterly destroying its appearance. Examples of this 
kind, in 'which common hardy spruces have been disfigured, occurred 
at Scabboch Castle, Aberdeenshire.^ and at other places. We have 
further observed, that in some localities, generally 'with a southern 
aspect, where the snow fell, and from exposure to the sun’s rays 
during day succeeded by frost at night, became a hard and crys- 
tallised mass upon the foliage and branches, many shrubs — Aucuba 
Japonica in particular — ^have suffered severely. Instead of deriving 
benefit, therefore, from the covering, they were seriously injured, and 
have sustained more damage than if there had been no snow at all. 
Similar instances of destruction during the frost of January 1768 
are noticed by White in his ‘ Natural History of Selbourne,’ where 
he states that^ “ in sheltered situations, the snow on his evergreens 
was melted every day and frozen intensely every night, so that the 
lauristinus, bays, laurels, and arbutuses looked, in three or four 
days, as if they had been burnt in the fire ; while a neighbour’s 
plantation of the same kind, in a high cold situation, where the 
snow was never melted at all, remained uninjured. t” It may there- 
fore be suggested, that in cases where snow has acquired an icy 
and crystallised state upon the foliage and branches of any shrubs, 
it should be carefully shaken off, or brushed away, otherwise the 
cellular tissue of the young wood may be so damaged and ruptured 
by the expansion and contraction, as to kill the specimen entirely, 
or, at all events, to destroy it for several years. In no case should 
snow be removed 'when lying in a perfectly soft and pliant state, 
or the very consequences sought to be avoided will certainly be 
incurred. The more tender and delicate varieties should also be 
placed in situations where they are not liable to be subjected to 
the sun’s rays in winter, for in bach-lying situations they are less 
prone to push away young wood early in the season, or to continue 
growing on late in autumn, rendering them thus more hardy, and 
likely to endure with impunity to the young shoots the winter’s 
severity. 

Proprietors and others cannot be too carefully warned, in clear- 
ing out their ornamental belts and shrubberies, of the evil conse- 
quences of too severe thinning at one time, especially at the com- 
mencement of winter. Many, from mistaken motives of economy, 
or to remove specimens, or to transfer nurses to other situations, 
fall into this error; and in such a winter as last, or even in a mo- 
derately severe one, the results are far from satisfactory. We have 
noticed that upon several spots which had been thinned, and the 
huddled plants transferred to more airy and open spaces in the fall 
of last year, the severity of the frost was experienced in a most 
grievous degree. The plantations which had been thinned, and 


* Vide Return, No. 81. 

t ' Natural History of Selboume,* p. 289, Bohn’s Edit., 1854. 
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the plants which were removed, chiefly spruces, silver firs, and 
Weymouth pines, from three to four feet in height, having alike 
suffered by the withdrawal of the shelter they had mutually afforded 
each other ; and it would be well for any contemplating operations 
of this kind to delay the execution of them till spring — say March 
or April — ^rather than proceed with them in the open weather of 
November, or close of the year. Indeed, we have almost invari- 
ably observed that coniferse transplant most successfully towards 
the end of April. Mr Baxter, the intelligent gardener at Riccarton, 
remarks, in the very full return of the losses sustained in the 
grounds under his charge during last winter, that those plants of 
Portugal laurels which he had transplanted in spring or last autumn 
suffered severely from the storm, while those removed at midsum- 
mer were little injured. 

We find, in most instances, that plants and trees upon poor soils, 
with dry well-drained subsoil, and at moderate or even high eleva- 
tions, have, generally speaking, stood much better than those in 
richer mould in low-lying or well sheltered situations. At Bel- 
stane, Midlothian, for example (700 to 900 feet elevation), near 
the Pentland Hills, and on a thin soil, little or no damage has been 
sustained ; while not far distant, at Craigpark, near Eatho, at 400 
feet elevation, and in a rich soil, the effects of frost have been 
severely felt. In the low-lying portions of this property the damage 
is far greater than in the higher part of the grounds. Again, at a 
still lower level, with an equally rich and heavy soil, at Carlowrie, 
on the borders of Linlithgowshire, at 92 feet elevation, the ravages 
by the frost have been fully more severe.* The reason of this is 
obvious, taking into account the previous state of the weather be- 
fore referred to. Shrubs and trees in poor soil, receiving less 
nourishment, throw out a less luxuriant growth of young wood 
annually than the same species in stronger loam, and the wood is 
thereby better and earlier ripened, and less liable to injury from 
frost. But, it may be said, this is no doubt true of plants in poor 
soils, as contrasted with those in richer \oKm] but why should those 
species in low-lying sheltered nooks be more cut up than the very 
same species reared on a higher and colder elevation ? The ex- 
planation of this is found in a law of nature, which has only recently 
become generally understood. On reference to the Appendix, it 
will strike the reader, that in most cases' a lower tenaperature is 
found in the lower elevations; while in many of the higher altitudes 
the cold has not been so intense. For the sake of comparison, and 
to satisfy the curious, the following table is prepared from the re- 
turns in neighbouring or corresponding districts, and illustrates the 
truth of what we have stated. 


Vide Appendix, Returns Nos, 2, 6, and 14. 
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Name of Station. 

Altitude 
in feet. 

Degree of 
frost. 

Injury to plants. 

Eiccarton, . 

300 

+ 6° 

A good deal. 

Clermiston, . 

300 

+ 4° 

little. 

West Coates Nursery, . 

250 

- 1° 

Considerable. 

Hanley, 

150 

- 6° 

Very severe. 

Carlowrie, 

92 

- 9° 

Yery severe. 

Ochtertyre, 

366 

+ 12° 

Yery little. 

Lanrick Castle, 

300 

+ 3“ 

A good deal. 

Blairdmmmond, . 

100 , 

- 2° 

Considerable. 

Greenock Cemetery, 

307 

+ 11° 

Almost none. 

Elderslie, 

10 to 20 

- 6° 

Considerable. 

Blythswood, . 

6 

- 9° 

Yery severe. 

Cargen, 

80 

0.4° 

Severe. 

Ginoch, 

40 

Zero. 

Severe. 

Taymouth Castle, 

370 

+ 6° 

Yery slight, if any. 

Dunkeld, 

180 

+ 4° 

A good deal. 

Pitfour, 

78 

+ 3° 

Considerable. 

Tulliallan Castle, . 

50 

+ 2° 

Considerable. 

Conypark, . 

50 

- 5° 

Severe, 


An explanation of this will be found in the Scottish Meteoro- 
logical Society’s Report for the quarter ending 30th December 
1860, in a paper translated from an article by M. J. Toumet in 
‘ Annales de Chemie/ tlxxii, p. 312, 1839 ; as also in other papers 
in the same number of that Report, and to which we may be per- 
mitted briefly to allude. 

Radiation during clear nights often takes place rapidly, and if 
we for a moment assume it is progressing over the whole sur- 
face of any district equally, its effects, nevertheless, will not be 
experienced in every situation m the same degree^ because the air 
in contact with the colder ground (which loses heat faster than the 
air) acquires greater density, contracts and floats down by the force 
of gravity in a thin stratum from the more elevated situations along 
the surface of the ground, and is thus gradually accumulated in 
the lower and ajpparently more sheltered situations. Instances oc- 
curred during the frost of last winter proving this in a most unmis- 
takable manner. For example, two Portugal laurels growing on the 
banks of the Clyde, near Orchard,* at a distance from each other of 
about 100 yards, but, in other respects, in similar circumstances, 
were very differently affected during the storm. The larger plant, 


Appendix, Return Ho. 38. 
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about 18 feet in height, which was also further up the slope, is per- 
fectly safe ; while the other, about 12 feet high, but lower down 
the valley, was killed to the root ! Again, in the same district, 
at an altitude of 220 feet, we find furze or whins killed ; while 
at 660 feet elevation, under otherwise similar circumstances, they 
are perfectly unscathed. Instances, however, occur which seem to 
form exceptions to this law, and these we are quite unable to 
account for, unless we refer our diflSculty to something existing in 
the plants themselves, some weakness in the constitution of the spe- 
cimen, or liability to suffer from frost, but which, in the outward 
appearance of the plant, may not be perceptible. It is quite 

E ossible that one tree or shrub may be physically healthier and 
ardier than another of the same species in the same situation, and 
may consequently survive the intensity of a storm, just as we find 
one man healthier, or hardier, and more able than another to endure 
fatigue or exposure under similar circumstances. If one or two 
examples which we shall now quote from our returns cannot be 
accounted for in this way, we fear we are unable to assign another 
reason for the capricious working of the frost in such instances. 

1®. At Keir gardens, near Dunblane, only two plants of Oedrus 
Deodara, amongst several hundreds, were destroyed. 

2°. Pinus Insignis, also at Keir, 20 feet high, in loam, on rocky 
subsoil, is hilled; while the same species, 30 feet high, in loam, on 
tilly subsoil, is little injured 

3®. Mr Morrison, of the Pinefield Nurseries, near Elgin, an in- 
telligent observer, writes, towards the end of June, that he had 
been taken to examine a plant of Arbutus Unedo, which was sup- 
posed to be dead, and which he found to be the case. The plant 
was about 4 feet high, and stood in front of .a high house with a 
western exposure ; “ the stem was split up and iAe plant hilled!^ 
Within 30 yards of this very plant, and with the same exposure, 
being in front of another house in the same line of buildings, was 
another Arbutus TJnedo^ of the same size and age (both plants 
were supplied at the same time from Mr M.’8 nurseries about ten 
years ago), quite sound and untouched by the frost ! 

Numbers of similar instances might be adduced, but we think 
those we have now mentioned are sufficient at least to warrant the 
supposition that, unless in the plant itself there be some predispo- 
sition to disease, or weakness in its organisation, such cases cannot 
be accounted for on any general ground, or as arising from any 
other apparent cause. 

There can be no doubt that in situations and under circumstances 
calculated to develop the rapid growth of young wood, or to in- 
duce a luxuriant habit in the plant, the damage has been much 
greater than in other and less favourable circumstances. Below 
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the shade of old trees, which during an ordiiiaiy winter would have 
assisted in screening and sheltering shrubberies from the severity 
of the weather, it appears that in many localities, chiefly at low 
elevations, the frost committed great havoc, the growth of last 
season being in such circumstances very imperfectly ripened, and 
consequently less hardy. Again, in districts adjoining^ lochs, or 
near rivers, the effects of the frost have been, if possible, even 
more severely felt. Take, for example, Valleyfield, near Culross, 
with only a few feet of elevation above the Pirth of Forth, — ^shrubs 
there have been much more seriously injured than those in neigh- 
bouring localities otherwise similarly situated, probably from the 
fact of a stream flowing through the grounds. At Wauchope, in 
Eoxburghshire, elevation 600 feet, Portugal laurels are quite sound 
near the house ; while at the garden, about 50 feet lower, and near 
a rivulet, these and other shrubs have suffered very severely. At 
Kinross and Lochleven, also, a much greater amount of damage 
has been sustained by trees and shrubs than in those districts of 
the parish of Orwell, from 50 to 60 feet higher.* This goes further 
to prove the law of difference in the degree of temperature with 
the altitude already referred to, a very remarkable instance of 
which was noticed at Ochtertyre, near Crieff. Along the course of 
the river Earn, and about 200 feet lower than the mansion-house 
of Ochtertyre, the thermometer generally indicates during frost 
10° lower than it does at Ochtertyre House. 

Having thus far discussed the general effects of the frost upon 
trees and shrubs at different elevations, and under different circum- 
stances, whether of situation, shelter, soil, or other peculiarity, let 
us now examine some of the injured plants themselves, and observe 
the manner in which they have been affected. The first peculiarity 
we notice is the splitting of the stem and barh. This is by no means 
a new feature of the effects of severe frost. The effects of that 
intense storm of 1688-84, are, in this particular, pretty much 
like those of last year ; and we further learn that in low situations 
then, more injury was sustained than in the higher altitudes. 
Evelyn, in his Diary, says; — *^It was a severe judgment on the 
land, the trees not only splitting as if lightning-struck, but men and 
cattle perishing in divers places. ... all exotic plants and 
greens (evergreens) universally perishing.’^ t The same writer, on 
an examination of his garden in the beginning of February 1684, 
found ^‘many of the greens and rare plants utterly destroyed. 
The orange and myrtles very si<^, the rosemary and laurels dead 
to all appearance, but the cypress likely to endure it;” a state of 
matters, in regard to these very species, much akin to what hap- 
pened during the late winter. 


* Appendix, Returns Hoa. 66, 25, and 48, 

+ Evelyn’s ‘ Diary,’ vol. i p. 248, Colburn’s edition, 1852. 



AND JAN. 1861 ON TEEES AND SHEUBS. 265 

Cases of tree-splitting*' are mentioned in several of our returns. 
Take that instance already quoted, of the Unedo, men- 

tioned by Mr Morrison, near Elgin. Again, at Ludgate Lodge, 
near Eatho, elevation 272 feet, and with — 4** indication of the 
thermometer, the stems of Lauristinuses are noticed by Dr Craig 
in his return as split.*' At Eiccarton, in Mid-Lothian, with an ele- 
vation of about 300 feet, and the thermometer marking +6®, the 
bark of Portugal laurels is “ rent'^ Amongst other examples of a 
similar kind, falling tinder our personal observation, we select the fol- 
io wing: — ^A large beech-tree, probably from fifty to sixty years old, 
growing at the eastern corner of a small plantation, and fully ex- 
posed to the weather on the east and south-east sides, was rent or 
split up the weather side, the gap extending from the ground 12 
feet up the trunk. The aperture, when noticed, was fully an eighth 
of an inch apart, and the bark on either side of the wound seemed 
to be rising^' from the wood. After some time, the lips of the 
opening gradually closed, and during the summer, Nature has quite 
repaired her injury, for the tree now seems perfectly healthy. Near 
the same place, cracks and smaller rents were quite discernible on 
the surface of the ash-bark, and upon other beeches and young 
poplars ; and it is worthy of notice that indications of this kind 
were only observed upon the smooth-barked trees, probably from 
their presenting a smoother and more level surface to the weather, 
as well as from their being more succulent in habit than the others. 
Similar indications were apparent to a less extent on the branches 
of apple-trees trained on a south wall. In this situation the lowest 
register of the thermometer was — 10°. Similar effects upon the 
stems and branches of various other trees might be stated. Upon 
the horse-chestnut, scale-lilce roughnesses have been developed, 
rising from the bark, curling up in a few days, and eventually fall- 
ing off. The Arauca/ria Imhricata in innumerable instances pre- 
sents a woeful spectacle. Its arms have been shrivelled up, the 
tips of the side-shoots being generally curled downwards in the 
most fantastic manner, giving the whole plant a very melancholy 
and unpromising appearance. Several specimens, however, in the 
neighbourhood of Edinburgh, we observed in the middle of Sep- 
tember to be throwing out young shoots round the neck of the 
main stem at the ground; but in most places, we fear this pine has 
proved a sad disappointment. In the case of Portugal laurels, 
chiefly of large size, and very old plants, the bark has peeled off/' 
like a tree that has been dead for a season, or a trunk which has 
lain cut for some time ; the bark, however, looks rather fresher, 
but the wood is brown. The rind, and that part of the log which a 
joiner Would call the “sap-speal” are totally destroyed 

In cutting over the injured parts of many evergreens, to allow 
the stools to throw out young shoots, and to apply fresh mould to 
them, the smell they emitted was frequently most offensive ; and 
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tbe branches cut, presented an appearance as if they had been 
partially exposed when green to the action of fire, the wood being 
blackened and scorched. 

Plants and fruit-trees trained upon walls have generally suf- 
fered more severely than standards of the same dass. On ex- 
amining the bark and branches of several peach and pear trees — 
which in the month of May began to wither, having, prior to that 
season, appeared quite healthy, expanding their leaves as in an 
ordinary spring time — ^the bark of last year’s growth was found to 
present a rough and dark-coloured appearance, and upon being cut 
or scraped, the young shoots were perfectly black in the pith or 
core; and the entire wood of some few years^ growth exhibited 
symptoms of incipient decay. This was probably occasioned by 
the severe frost attacking the plant before the sap had gone down 
the tree, owing to the lateness of the preceding season. On a 
minute examination of the flower-buds of pears, apples, apricots, 
and peaches, we have also noticed in many places, where the gen- 
eral appearance of the blossom was “ nizart^^ a black speck in the 
neck of the bud at the stem, which was followed, in most cases, by 
the bjossom falling’ off — a circumstance arising, no doubt, from the 
early and suddenly intense frost having injured the tree to such an 
extent as to debilitate its general condition, and cause it in spring 
to produce only a weak, puny, and unhealthy blossom. This 
blackness in the flower-bud stem, and pith of young shoots on 
pear-trees, was also observed at Carluke, and in several other dis- 
tricts. 

A curious instance of the existence of a contractile power in 

! )lants was brought under pur notice during the frost One of the 
argest branches of an old* apple-tree grew across and overhung a 
garden walk, at a height of about six and a half feet from the 
ground. This branch, about two and a half inches in diameter, 
during the intensity of the frost, was observed to have drooped 
about fifteen inches over the walk, and it continued in this state 
till^ the return of thaw, when it regained its former position and 
rigidity. There was no snow or superincumbent pressure to weigh 
the branch down, and its declension is quite certain, because people 
passing daily along the walk under it were unable to do so without 
stooping, from the obstruction it caused during the continuance of 
the storm. The tree is an old one, and has for several years evinced 
signs of approaching dissolution. Can it be that this bending 
arose from the fact of the tree being hardly in a sound or healthy 
state, and therefore more liable to suffer from the effects of the 
frost ? 

In many situations, and those chiefly of a low elevation, the 
young wood of growth 1861, even upon large full-grown trees of 
tbe common oak, is perfectly dead; and in Appendix, Ketum No. 
78, the same fact is noticed from Inverness-shire; Particularly 
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was this the case with a line of oaks on the Barnton property 
near Gogar burn, which, when a plantation was cut out about two 
years previously, were left singly along the road-side. The long- 
accustomed shelter had given them an unusually delicate habit in 
throwing out young wood, which has now proved itself unable to 
resist the severity of the winter. 

We come now to notice several districts which appear to have 
been almost completely exempted from the damaging effects of the 
winter, or to have suffered in a veiy modified degree ; and we 
mention first the west coast of Scotland. In every locality and 
situation this tract has suffered far less than the district to the east. 
The reason of this is obvious. The entire west coast of Scotland 
falls directly within the influence of the Atlantic and the Gulf- 
stream ; and the thermometer accordingly indicates on an average 
a considerably higher range there than in the eastern districts. 
Again, if there was any slight breeze, either during or prior to the 
setting in of the frost, it was from points between north and east, 
which would, doubtless, contribute to the mildness of the climate 
in the western portions of the island, where the wind and easterly 
haar which prevailed must have been less felt than in the eastern 
counties. 

Many of the northern districts also suffered (with a few excep- 
tional localities) much less than places in the south or east. Ork- 
ney seems to have enjoyed almost absolute immunity from the 
frost, and this is explained by the fact that the climate there in 
winter is generally mild, blight being caused to trees and shrubs 
rather by wind than by frost. At an elevation of forty feet above 
sea-level, the lowest degree of cold registered in Orkney during 
winter 1860 was +18° 

The mildness of the climate in this and other island districts of 
Scotland, such as the Hebrides, may be ascribed to the influence 
which the surrounding ocean has upon the temperature. The 
mean yearly temperature of the sea we find to be 1.03’ warmer 
than the air ; but this result is not final, and we are inclined to 
consider the mean temperature of both to be equal ; in mid-winter, 
however, the sea is six degrees warmer than the air, and the re- 
verse in midsummer, which, of course, modifies the climate of the 
north and west islands. Another cause why generally less damage 
from the frost has been reported from these districts, is probably to 
be found in the fact of there being few shrubs and trees to be 
affected. At Westness, Orkney, however, we learn that many 
evergreens were killed, while no remarkable effects were observed 
in the gardens of Skaill and Kierfield. 

In TJist, Harris, and the outer Hebrides, there is nothing to re- 
mark regarding the effects of the frost, which in that quarter was 
not extreme. The lowest range of the thermometer at Lewis 
Castle, Stornoway, 120 feet above sea level, was, on 24th Decern-. 
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ber last,^ + 17**; and in Eoss-shire, we believe, trees and slirubs gen- 
erally did not sufter much. 

A very remarkable exemption from the general destructive 
effects of the storm are Taymouth Grounds. There the damage 
has been actually less than in an ordinary winter, although the 
thermometer stood at + 6°.* At Invercauld, the damage is reported 
to have been caused rather by the spring frosts than by the sever- 
ity of the weather in December and January.-}- At Dunrobin, 
Sutherlandshire, Mr Mathieson, who has had charge of the greater 
part of the plantations in that county for the last thirty years, 
writing on the 20th May last, says, ‘‘ he never saw less damage 
done by frost than last winter.” 

Individual spots in the same garden or shrubbery have been 
sometimes almost wholly excluded from the damage done to the 
same species of plants all around the exempted place, and that 
without any apparent reason ; further, even particular portions of 
one plant have been injured or affected on the side where the de- 
structive influence might have been least expected to take any 
effect. At Cliftonhall, in Mid-Lothian, for example (elevation about 
300 feet), a line of Portugal laurels, planted along a wall as a 
screen to it, were completely scorched on the side next to the wall ; 
while the other, fully exposed to the sun’s rays during the day, 
and to the influence of the chill at night, escaped uninjured ! At 
Elderslie, Eenfrewshire, with a very low altitude, ivy is killed 
growing upon an open railing; but although hurt, will recover 
when growing on a wall. Eoses, in almost every situation, on 
wallSf perished; but the destruction, although very severe and 
general, is less complete amongst standards, and still less amongst 
dwarf varieties. 

. Amid the traces and records of desolation which, after a storm 
like winter 1860-61, surround us on every side, it is satisfactoiy 
to find some species of trees and shrubs which have, generally 
speaking, proved themselves, on account of their great hardihood, 
as well as from their prospective utility probably as timber, valu- 
able acquisitions to the arboretum and shrubbery. In the van of 
these we^ may be justified in placing the Wellingtonea Oigantea, 
which will scarcely be found, in any situation, or under any cir- 
cumstance, to have suffered in the least degree. It may be stated, 
in opposition to this remark, that its comparatively small size, and 
consequent shelter under the snowj in many cases favoured it to 
a great extent ; but we assert that cases do occur, and appear in 
several of our Eeturns, where, rearing itself above snow line, it has 
braved, uninjured^ the rigour of the frost ; and it is really the only 
plant of which we invariably receive good accounts, the reports 
of injuiy, and that only in a partial degree, being rare exceptions. 
Upon rich soil, or in deep loam, with a subsoil of a damp tendency, 


Appendix, Return No. 61. 


t Appendix, Return No. 84. 
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we expect this plant to ^rove a rapid grower, and a hardy, 
elegant, and striking acquisition to our Pinetum. We must also 
make honourable mention of the Cupressus Lawsonii, another 
CaJifoniian variety, which, in addition to evincing great hardihood 
in many and varied localities, at Oxenford Castle, Mid-Lothian 
(elevation 460 feet), with the thermometer close’ to the ground at 
its stem indicating - 10®, stood perfectly uninjured. 

Thujopsis Borealis, and Thuja Gigantea have also, in nearly 
every instance, sustained little or no injury. Oedrus Deodara and 
Oedrus Atlantica have been, in almost every case, more or less 
touched, especially in the foliage ; but, generally speaking, the 
pines have suffered comparatively less than one would have 
imagined, judging from their recent introduction, and taking into 
account the promiscuousness with which they have been chosen, 
without reference to their capabilities for the situations in which 
many of them have been placed, or the nature of the soil into 
which they have been planted. 

Evergreen oaks, Portugal and Bay laurels, Aucuba Japonica, 
and Hollies, have all, in seven cases out of ten, perished ; and, 
amongst the lost, fall to he numbered many rare and large speci- 
mens, which it will require a lifetime to replace. 

At Hamilton Palace, laurels thirty feet in diameter are killed to 
the ground ; variegated hollies, forty feet high, and other varieties 
about eighty years old, are all either entirely killed or cut back to the 
main stem: cedars of Lebanon, about forty feet high are dead, and 
many fine specimens of yews have their tops killed, and some of them 
are dead half-way down the stem, which is an unusual occurrence. 

Boses, chiefly the more highly-cultivated, and hybridised varie- 
ties on dwarf and standard stocks, seem almost extirpated. Those 
on walls, as before stated, have perished universally. 

The loss of so many of our favourites should surely teach us 
the prudence and expediency of turning the survivors as soon as 
possible “ upon their oiun roots ; ” for, of course, in most cases 
where they had not been grafted, although they have suffered in 
the stem and branches, they will spring again from the root, that 
part of the plant, even in a season like last winter, being in many 
cases safe. In recommendation of grafted or budded roses, gar- 
deners assert that they produce finer blooms; but it is surely 
worth the trouble of cultivators of so universally and justly 
esteemed a favourite, considering the additional safety which 
would thereby be secured, to direct their attention to the improve- 
ment of the blooms produced by plants on their own roots, so as 
not to expose their choicest gems to the risk of being totally de- 
stroyed in severe seasons. 

Before concluding, we may briefly allude to a very general 
error into which many have fallen in regard to their shrubs and 
trees injured by the^ frost, namely, premature removal or cut- 
ting down. There is no doubt that the cellular tissue was in 
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many cases so ruptured and destroyed, and the circulation of 
the juices of the plant thereby so deranged, that a speedy 
exhibition of vitality was quite impossible ; and in several instances 
it was even June and beginning of July before the withered and 
skeleton-like hollies, and other evergreens, evinced any sign^ of 
latent life, while in April and May the unwilling task of clearing 
away and cutting over the quasi dead shrubs had been in many 
places far proceeded with ; and we think that had a little longer 
respite been granted, some of the specimens would have been 
found to have had sufficient life in them to carry on their exist- 
ence, and in the course of a few years several specimens might 
thus have been saved, to show again in full luxuriance those rich 
masses of foliage of which the frost had deprived them. 


List of Stations from which Eetums of the Effects of the Erost of 
December and January last have been obtained, and are hereto 
appended. 


No. ia 

Station. 

County. 

Altitude in 
feet. 


Depth of 
Snow. 

1 

Riccarton, 

Mid-Lothian, 

300 

-1- 6® 

80 in. 

2 

Belstane. 

do. 

700 to 900. 

+ 3 

24 

3 

Oxenford Castle, 

do. 

450 

—10 

19i 

4 

InglistoD, 

do. 

139 

— 5 

18 

5 

Ludgate Lodfite. 

do. 

272 

— 4 

18 

6 

Craigpark, 

do. 

400 

+ 1 

18 

7 

Hanley, 

do. 

150 

— 6 

15* 

,'8 

Gogar Burn, 

do. 

140 

— 8 

18 

9 

West Coates, 

do. 

250 

— 1 

16 

10 

Cramond, 

do. 

a few feet. 

— 3 

24 

11 

Clermiston, 

do. 

300 

+ 4 

17 

12 

Hopetoun, 

Linlithgowshire, 

50 to 80 

+ 6 

24 

13 

Kinneil, 

do. 

80 

+ 1 

12 

14 

Carlowrie, 

do. 

92 

— 9 

18 

15 

Linlithgow Palace, 

do. 

180 

—11 

24 

16 

Dalmeny Park, 

do. 

80 

0 

16 

17 

Dundas, 

do. 

150 

—10 

12 

18 

FoxhaU, 

do. 

100 

—10 

18 

19 

Polkemmet, 

do. 

600 

— 2 

18 

20 

Craigiehall, 

do. 

150 

—10 

14 

21 

Prestongrange, 

Haddington, 

100 

— 2 

12 

22 

Prestonpans, 

do. 

50 

— 2 

12 

23 

Bughtrig, 

Berwickshire, 

220 

— 3 1 

• 18 

24 

Aytoun Castle, 

do. 

250 

0 

18 

25 

Wauchop^ 

Roxburghshire, 

600 

+ 9 

14 

26 

Dunacrieff, 

DumMes, 

300 ; 

— 7 

14 

27 

Drumlanrig, 

do. 

••• 

- 2 

little. 

28 

Wanlockhead, 

do. 

1334 

+ 6 

little. 

29 

Cargen, 

Blirkcudbiight, 

80 

— 4- 

a few in. 

30 

Castle Kennedy, 

Wigtonshire, 

100 

+ 16 

very little. 

31 

' Ginoch, 

do. 

40 to 50 

0 

very little. 

32 

Milrig, 

Ayrshire, 

448 

— 3 

2 in. 

33 

Blythswood, 

Renfrewshire, 

6 

— 9 

little. 

34 

Barochan, 

do. 

150 

—12 

little. 

35 

Elderslie, 

do. 

a few feet. 

— 6 

6 in. 

.86 

Craigeuds, 

do. 


i + 4 . 

little. 
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No, in 
Ap^en- 

Station. 

Connty, 

Altitude in 
feet. 

Deg. of 
Cold. 

Depth of 
Snow. 

37 

Greenock Cemetery, 

Renfrewshire, 

83 to 307 

+ir 

6 m. 

38 

Orchard, 

Lanarkshire, 

220 

0 

little. 

39 

Brownlee, 

do. 

250 

0 

12 in. 

40 

Milton-Lockhai’t, 

do. 

200 

— 8 

14 

41 

Braidwood & Carluke, 

do. 

500 to 560 

0 

12 

42 

Hamilton Palace, 

do. 


... 

18 

43 

Damhall, 

Peeblesshire, 

800 

— 7 

7 

44 

Stobo Castle, 

do. 

600 

—10 

14 

45 

Conypark Nursery, 

Stirlingshire, ■ 

60 to 70 

— 5 

4 

46 

Camis Eskan, 

Dumbartonshire, 

a few feet. 

+ 10 

little. 

47 

Cambus, 

Clackmannan, 

50 

+ 6 

4 in. 

48 

Orwell Parish, 

Kinross, 

300 to 400 

— 3 

12 

49 

Cambo, 

Fife, 

50 

0 

12 

50 

Einnednr, 

do. 

515 

0 

12 

51 

Bandrum, 

do. 

300 

0 

14 

52 

Fordell, 

do. 

256 

0 

20 

53 

Inzievar, 

do. 

200 

+ 3 

8 

54 

CoUinswell, 

do. 

50 

0 

9 

55 

Buthven, 

Forfarshire, 

150 

+ 2 

24 

56 

Brouffhty Ferryi 

do. 

150 

••• 

... 

57 

Camperdown, 

do. 

300 

+ 4 

6 in. 

58 

Dundee, 

do. 

... 

+ 4 

12 

59 

Blairdrummond, 

Perthshire, 

100 

— 2 

9 

60 

Lanrick Castle, 

do. 

300 

+ 3 

10 

61 

Taymouth, 

Ochtertyre, 

do. 

370 

+ 6 

little. 

62 

do. 

366 

+ 12 

5 in. 

63 

Pitfour, 

do. 

75 

+ 3 

12 

64 

Culross Abbey, 

do. 

70 

+ 2 

' 6 

65 

Dinimarle, 

do. 

80 

+ 2 

6 

66 

VaUeyfield, 

do. 

70 

+ 2 

6 

67 

Keir, 

do. 

400 

— 2 

3 

68 

Tulliallan Castle, 

do. 

50 

+ 2 

14 

69 

Dunkeld House, 

do. 

180 

+ 4 

12 

70 

Kilmory, 

Argyleshire, 

200 

+ 11 

none. 

71 

Ardchattan Priory, 

do. 

10 

+ 9 

lin. 

72 

Islay House, 

Durris, 

do. 

40 

+ 7 

none. 

73 

Kincardineshire, 

300 

+ 5 

14 in. 

74 

Gordon Castle, 

Banffshire, 

70 

+ 10 

14 

75 

Aberlour, 

do. 

300 

—11 

15 

76 

Ballindalloch, 

do. 

400 

—11 

18 

77 

Elgin Nurseries, 

Morayshire, 

35 

+ 16 

20 

78 

Muiriown Nursery, 

Inverness-shire, 

40 

... 

9 

79 

Dunrobin, 

Sutherlandshire, 

6 

+ 16 

14 

80 

Newton & the Garioch, 

Aberdeenshire, 

350 

— 8 

36 

81 

Scabboch Castle, 

do. 

200 

0 

18 

82 

Mar Lodge, 

do. 

1200 

-11 

24 

83 

Balmoral Gardens, 

do. 

870 

— 6 

36 

84 

Invercauld, 

do. 

1110 

—11 

24 

85 

Forss, 

Caithness-shire, 

50 to 60 

-hIO 

18 

86 

Eosebaugh, 

Ross-shire, 

500 

+ 6 

12 

87 

( Stornoway Castle, ) 

( Lewis, S 

do. 

120 

17 

14 

’88 

Montford, 

Bute, 

50 

+ 22 

12 

89 

J Orkney Islands, ) 

1 Buttguoy, ) 

Orkney, 

70 

+ 18 

14 

90 

Birstane, 

do. 

150 

+ 18 

. 14 

91 

Hall of Tankemess, 

do. 

40 

+ 18 

14 

92 

Saudwick, 

do. 

94 

+15.5 

12 


Total, 100 Sdiedules, from 92 different stations. 


Riccarton, Mid-Lothian; above Sea-Lovel, 300 feet; Lowest Indication of Tliennometcr, 6° ; Depth of Snow, about 2i feet. 
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TRANS.— JULY 1862, 


X 




RicoabtON, Mid-Lothian-- Contimied. 
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No. 2.--BELSTANE, Coutiiiued. 
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No. 12 . — ^Hopetoun, LintUhgowsliire — ContiiiuecL 
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Xo. 14, — Cablowbie, LifiUthgowsUre; above Sea-Level, 92 feet ; Lowest indication of Thermometer, — ^9® on 24th December 1860, 

on 27tii DecemlDer 1860 ; Depth of Snow, 18 inches. 
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Remarks os to Effect of Frost, uid Subsequent Treatment. 

Killed to snow-level 

Killed to the ground in many cases, and in othera 
only to snow-level. 

Quite hardy 

Do., but less bloom this summer 

Killed outright 

Leaves slightly scorched 

Slightly browned, but safe 

Very liealtliy 

KUled 

Browned slightly on foliage 

Very slightly on foliage 

Killed to snow-line 

Killed to ground; springing 

Quite hardy 

Killed to the ground 

Very little iinured 

Much injured above snow ; shedding foliage 

Quite hardy anti very healthy 

Browned on tips of shoots 

Points of young wood a little browned 

A good d^ browned ; shedding foliage off young wood 
Quite hardy 

Lost two years’ wood 

Quite healthy 

Quite hardy 

Do. 

All much injured; some all but dead. Shedding 
foliage and »*e-budding 

Quite dead 

Quite healthy 

Killed to ground 

Quite killed to snow-line 

Killed to snow-line in many cases 

Totally lost where unprotected 

Dead to snow-line 

Safe 

Dead to snow-line 

Injured a good deal 

Killed to snow 

Hardy ; pomts a litide injured 

Terribly cut up (76 per cent lost) 

Safe 

Exposure. 

S. 

Various 

S. 

do. 

CJien 

S.* 

N.W. 

E. wall 
N. 

Open 

^W. 

do. 

W. 

do. 

do. 

Open 

W. &E. 
Open 

S.E. 

S. wall 
do. 
ejen 

• do. 
Various 

W. wall 
W. 

Open 

Various 

do. 

do. 

N. 

S. wall 
do. 
<^>en 

do. 

Various 

do. 

Subsoil. 

1 

1 

Nature ofSoiL 

i 

ddcddddddddddcddddddddddd ddddddddddcddd 

§3 *>3 

Supposed or 
known aga 

years. 

6 to S 

Various 

10 

Prob. 100 

5 

12 

20 

15 

6 

15 

10 

15 

12 

12 

15 

.15 

4 to 6 

3 

Various 

Pi-ob. 100 
12 

8 

10 

12 

8 

15 

3 to 100 

Various 

12 

7 

Various 

do. 

5 

Various 

5 

20 

10 

12 

4 

Various 

12 

neigbk 

3 *o 1 g 1 00®'^! 1 

iSi '«Hg00HOO^Wr..«^^«®0rH.|O00^00O®®^ ^ O O ^.gw 00 « ^ W .2 «> 

' « {> |> eoooM^ ^ 

Species reported on. f 



ej 

w 

1 

Araucaria Imbiicata 
Aucuba Japonica . 

Andromeda Floribunda 
Acacia . 

Arbutus Unedo 

Adder’s Tongue . 
Arbor Vitro (various) 
Abies Moiinda 
Aristolochia Sipho . 
Bunus Balearica . 

Do. Sempervirens 
Berberis Darwinii . 

Do. Japonica . 

Do. Canadensis 

Do. Dealbata . 

Do. Sinensis . 
Cedrus Deodara 
Cupressus Lawsonii 
Ge^r, red and white 
Cedrus Libani 

Do. Atlantica . 
Cotoneaster Buxifolia 
Gorchorus Japonica 
Cratrogus Coccinea 

Dct- Mexicana 

Ghent Azaleas 

Hollies, various 

Jasminum Offlcinale 
Comus Sanguines . 
Leycesteria Formosa 
Laurels (Bay). 

Do, (Portugal) . 
Lauristinus 

Proonia Moutan Papavei 
Pyius Japonica 
Passiilora Ccerulea 
Bhododendron Fonticun 
Do, ‘ Hybrid 

Salisbuiia Adontifolia 
Standard Boses 

Si'ringa Peraica 
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No. 26. — ^DuMCftiEPF, Dumfrimhire ; above Sea-Level, 300 ft. ; Lowest Indication of Ther., -7® ; Depth of Snow, about 14 in. 
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. 30. — Castlb Kennedy, Continued. 
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ITo. 34.— BAROcaaAiT, BenfrewMre; aboTO Sea-Level, 150 ft. ; Lowest Lidication of Thermoineter, -12® ; Depth of Snow, a few inches. 
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No. 37. — GrBEBNOCK Cemeteby, R&ifrewsJdre — Continued. 
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Peeblesshire — Cootinued. 
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2fo. 47. — Cambtts Cottage, Cloickmannamhire — Continued. 
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— Kinneddab, Fife; above Sea-Level, 616 feet ; Depth of Snow, about a foot. 
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No.‘63.— Inzievab, Fife; above Sea-Level, about 200 ft. ; Lowest Indication of Tber., 3° on 24th Dec. ; 
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No. 56.— Jb'OBT Nurseries, Broughty Ferry, Continued. 
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►. 60 . — Lanrick Castle, PertJisMre — Continued. 
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No. 61. — Taymouth, Pcri/is/Mrc— Continued 
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No. 67. — ^Kbib, Per^WwVe— Continued. — 

Spcciofl reported on. I iMght. UmiiiOMdor I SgtiiroofSoiL BnbsoiL Exposure. I ^mnrks ns to Eftbet of Pis»^ and Subscauent Treatment. 
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No. 69. — Dunkeld House, Per&ish^e; above Sea-Levdl, about 180 feet; Lowest Indication of Ther., 4 ^ ; Depth of Snow, about 1 foot. 


AND JAir. 1-861 ON TREES AND SHRUBS. 





No. 70— KlIiMOBT, Coutimxed. 


308 


EFFECTS OF THE SEVEEB FBOST OF DEO. J860. 






















No. 73.*— Dubiiis, KiTicaa^diii^hire — Continued. 
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No. 76.— Abebloitu House, ifa?#7rtre— Continued. 
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Uo. 76 ^BallindaIiLOCH, Banff, and Upper Part o£ Morayshire — Continued. 
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. 78. — Muirtown Nursehy (Inverness), Inv&mess-shvre j above Sea-Level, 40 feet ; Depth of Snow, 9 inches. 







No. 79.— Dxjneobin, SictherUmd — Continued. 
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No. 80.— Newton and the O-Aiiioon, Aherdem — Continued. 
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No. 83 . — ^Baiaiobai., Ah&rdem — Continued. 
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No. 88 Montfobd, Bute — Continued 
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AEE THE LOTO-WOOLLED SHEEP OP TWEEDSIDE PUEE LEICESTEES ? 

By John Wilson, Edingtoa Mains, Berwickshire, 

Happening a short time ago to meet with an acquaintance who is 
a breeder of Leicester sheep, our conversation turned upon the dis- 
cussions which had taken place last year, first at Kelso and after- 
wards in Edinburgh,. uj)on the proposal which had been made to 
have in future two distinct classes of Leicester sheep at the Shows 
of the Highland Society. This naturally enough led to the ques- 
tion, which I have placed at the top of this communication. As 
the gentleman referred to seemed much interested by some facts 
which I then adduced in support of the affirmative of this question, 
and expressed the opinion that they would be equally interesting to 
many others, I am induced to give them publicity in the Journal of 
the Highland Society. 

All who take an interest in this question are aware that the pro- 
posal referred to above was made with the view of obviating the 
very great dissatisfaction which has again and again been produced 
by the way in which the premiums for Leicester sheep have been 
awarded at the Shows of the Highland and Agricultural Society of 
Scotland. The Directors of that Society, with the laudable motive 
of avoiding partiality, or even the appearance of it, have usually 
endeavoured to procure judges wholly unconnected with the dis- 
trict in which their Show w held, mi have frequently obtained a 

1 )ortion of them from the midland counties of England. When the 
alter class of judges have been a majority, as at the last Show at 
Berwick, they have with perfect consistency awarded the prizes in 
every instance either to sheep from the south, or, failing these, to 
such as approached the nearest to the English type. And so it has 
happened that the Border sheep, although constituting the vast 
majority in point of numbers, have been entirely ignored, and the 
prizes have been given to animals which, in the opinion of nearly 
every spectator, were utterly inferior to all the better specimens , of 
those which had been passed over. In such cases the third judge, 
being usually a north country breeder, has been placed in the dis- 
agreeable position of having to dissent from his colleagues at every 
decision, and had better not have been there at all. At Perth last 
year the case was reversed ; as two of the judges were Scotch and 
one Irish. The latter, having been used to sheep of the English 
type, could only look on and see his colleagues award the prizes 
quite contrary to his judgment. I do not see how the Directors 
could have come to any other decision than that which they adopted 
— ^viz. to deal with all Leicester sheep as constituting one breed. At 
the same time I am fully persuaded that their premiums will never 
be awarded in a way that will secure the confidence of the mem- 
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bers of the Society, unless the decisions are made by men who at 
least recognise the genuineness of the Border sheep, and their eli- 
gibility to carry prizes when of sufScient merit. Now, it is well 
known that this is not the case with breeders from the midland 
counties of England, who, for the most part, have no scruple in 
expressing the opinion that our Border sheep are not Leicesters at 
all. And our south country neighbours, while refusing to call our 
sheep Leicesters, have provided another name for them. In most 
of the reports of the recent Show at Leeds, notice was taken of an 
experiment then in progress on the farm where the steam-ploughs 
were tried, for the purpose of testing the comparative merits of a 
number of diiSerent breeds of sheep, amongst which was enumer- 
ated the Barinsliire breed. Again, in the prize report on the farm- 
ing of Yorkshire, in the 22d volume of the ‘Journal of the Royal 
Agricultural Society of England,' p. 122, the author speaks more 
than once of the BcmisMre breed of sheep. Now, I daresay, many 

f }ersons, in reading these reports, must have been puzzled as to the 
ocality of this or Barn shire, and may have felt some curio- 
sity* to know what kind of sheep was referred to. The explanation 
is just this: A fair for the sale of draft-ewes has for a very long 
time been held annually, in the month of September, near Wooler, 
in Northumberland, which, from the day in the calendar on which 
it takes place, is known as St Ninian’s, or, in northern dialect, St 
Eingan's fair. The site of this fair lying in the part of Northum- 
berland which in the olden time was called Bamboroughshire, the 
graziers and dealers from Yorkshii'e, by whom these ewes used to 
be bought, got into the way of calling their purchases “ Bambor- 
oughshire sheep, which for handiness was shortened into Bamp- 
shire, and has now, as we have seen, got varied into Barnishire 
and Barmhire. The fair just referred to has now greatly declined 
from its former importance, in consequence of the annual drafts of 
ewes from the innumerable flocks of Northumberland, ilerse, and 
Teviotdale being bought up at home, or at local markets, by dealers 
who convey them by rail to the great markets annually held at York, 
Harwood, &c. Forty years ago the sheep bred in the districts just 
referred to were all but exclusively Leicesters, and it was to these 
that the name Bampshire was first applied. About that date, how- 
ever, many of our farmers began to try a cross betwixt Cheviot 
ewes and Leicester rams, and these two breeds were found to blend 
so readily, not only in a first cross, but also with a continued use of 
the pure Leicester ram and the cross-bred ewes for successive de- 
scents, and to produce so useful an animal, at once hardy, prolific, 
of good size, with great aptitude to fatten, and excellent quality 
both of wool and mutton, that this mixed breed rapidly superseded 
the pure Leicester, except in the case of ram-breeding flocks. I 
may here notice that in the Border districts a pure Leicester is 
invariably called a bred sheep par excellence. Sheep of the first 
TRANS. — JULY 1SC2. 2 A 
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and second cross betwixt Leicester and Cheviot are in like manner 
called or two-parts Ired^ as the case may be ; but when 

they are the produce of a pure Leicester ram and ewe of the mixed 
breed of three or four or more descents, I suspect that, when taken 
south, the old name of Bampsfaire is often applied indiscriminately 
to them as well as the pure Leicesters. The latter, as I have said, 
are now found only in the hands of regular ram breeders; but that 
their flocks are still comparatively numerous, may be inferred from 
the fact that, at the ram fair now annually held at Kelso in the 
month of September, from 1600 to 2000 shearling Leicester rams 
are presented for sale, and are most of them bred in the surround- 
ing district. . 

And now again for the question, Are these rams really pure 
Leicesters ? They certainly differ much in appearance from the 
type of sheep now found in the midland counties of England. 
They are stronger in the hone, larger in frame, have white faces 
and legs, and are altogether of a more robust form than their 
modem English kindred. Are these diversities, then, due to cross- 
ing, or are they entirely owing to selection, and the influence of 
climate ? Kow, without claiming absolute purity for every flock, I 
do believe that those of the best breeders on the Borders can estab- 
lish as direct and pure a descent from BakewelFs flock as any now to 
be found elsewhere. Let us inquire when, and by whom, the Leices- 
ter breed was first introduced to the Borders. It is well known that 
this was largely due to the Messrs Culley who,in 1767, migrated from 
the county Durham to Tweedside, and brought with them excel- 
lent breeds of live stock, and in particular a flock of sheep of the 
pure Leicester, or Bishley breed, as they were then called. Mr 
George Gulley was the personal friend of Bakewell, and the author 
of a treatise on live stock, in which his description of the Dishley 
breed of sheep quite corroborates the opinion wnich it is my present 
object to substantiate. Another person who took a leading part 
in introducing the new breed was the late Mr Eobert Thomson of 
Lilburn, and afterwards of Ohillingham Barns in Northumberland, 
who in his youth resided for some time with Bakewell as his pupil, 
and whose flock, long known as one of the best on the Borders, 
was bred directly from Bakeweirs. I cannot of course speak of the 
flocks of the breeders now named from personal observation, as they 
had all either died or retired from business by the time I began ; but I 
inherited from my father a flock of Leicesters which had been bred 
chiefly from their flocks, and I have thus been familiar from my 
earliest years with the style of sheep which they introduced. 
About thirty-five years ago, and for many subsequent years, there 
existed a small flock of Leicester, the property of Mr Luke Scott, 
formerly tenant of Easington Giange, near Belford, which I knew 
well, and which, in several respects, may be said to have been 
unique. Mr Scott, although a steady and upright man, had not 
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prospered in business. From ever I knew him be had no farm of 
his own, and his little flock, numbering some twenty ewes and 
their produce, to which he clung with fond affection and an almost 
desperate tenacity, was boarded out, sometimes in one place and 
sometimes in another, often exposed to great straits, and never en- 
joying anything like fair treatment. He has often told me that 
the foundation of this flock was laid by the purchase of a few shear- 
ling ewes from a Mr Yellowly, then in good repute as a breeder 
of pure Leicesters. As long as Mr Eobert Thomson continued a 
breeder, Mr Scott had used only rams, or their progeny, of his 
own breeding ; and for the 20 or 25 years which elapsed betwixt 
Mr Eobert Thomson’s retirement from business and the final 
breaking up of Mr Scott’s little flock, the latter was maintained 
entirely by the use of his own rams. So jealously did this exclusive 
old man watch over the purity of his idolised little flock, that I re- 
collect of his telling me how a favourite ewe had made her escape 
from the enclosure in which she was confined, and had got access 
to a ram of a neighbouring flock. Most persons would have 
thought it enough in such circumstances to have sold or destroyed 
the progeny of this mesalliance ; but so irremediably did the old 
man consider his ewe to have been contammated, that, favourite as 
she was, he caused her instantly to be slaughtered. Mr Scott let 
out on hire as many of his rams as he could, but never sold either 
male or female except to be slaughtered. And what, then, were 
the characteristics of this interesting little flock, separated from 
Bakewell’s by but one intermediate link ? Their faces and legs 
were invariably white — as much so as any Cheviot’s. Their wool 
formed a close-set, compact fleece, inclining to coarseness in the 
breech, and often scanty, or altogether awanting, on the belly. 
The rams carried their heads well up, being strong and full in the 
neck-vein, and remarkably wide in the chest They were particu- 
larly clean in the legs, and seldom suffered from foot-lameness. 
They were very vigorous and active, and in token of this were 
pugnacious to a fault, being more troublesome in this respect than 
the rams of any breed of sheep I have ever had to do with. Owing 
to their own purity of breeding, they possessed in a remarkable 
degree the capacity of imparting their own characteristics to every 
flock into which they were introduced. Mr Scott never had many 
of our ram breeders as direct customers, as they objected to the 
comparative want of size of his sheep ; but I have the best means 
of knowing that most of them freely availed themselves of his 
blood by hiring rams from those who did deal with him directly. 
So much was this the case, that there is probably no Leicester flock 
on the Borders of any considerable reputation that has not this 
blood largely in it. The comparative want of size to which I have 
just referred, always appeared to me to be less an inherent quality 
than the inevitable consequence of long-continued hardships. I 
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Lave thus shown that we got the genuine Bakewell blood to begin 
with, and that, in one instance at least, it was preserved amongst 
ns until a very recent date in a degree of purity not equalled any- 
where else, unless, perhaps, in Mr Valentine’s flock. Let me not, 
however, be misunderstood as if I wished to convey the impression 
that the breeders whom I have named were the only persons on 
Tweedside who were direct introducers of Bakewell’s blood. There 
were many others whom I cannot enumerate. I may mention, 
however, as being Berwickshire breeders, the late William Robert- 
son, Esq., of Ladykirk, and his tenant and intimate friend the late 
James Thomson, Bogend, who both, down to a yet recent date, went 
annually to Leicestershire and hired rams from the best flocks there. 
Mr Robertson’s flock of about eight hundred ewes was dispersed in 
consequence of his death about 1880 , and is still represented in the 
district. Mr Thomson’s remains intact in the hands of his grandson 
at Mungo’s Walls, and is still used as a ram-breeding flock 

Much as the Leicester sheep of the South and of the Borders now 
differ from each other, I believe that both can equally claim and prove 
direct descent from Bakewell’s flock. Diversity of climate and of 
general treatment, and diversity of taste in the breeders, have for 
a prolonged period been at work to produce the change ; and these 
are influences potent enough to account for all the change which 
has actually taken place, although both started with like materials. 
Bakewell, we know, had just the common long-woolled sheep of his 
day to work upon ; and he, by skill aud perseverance, so changed 
them as to originate what has ever since been recognised as a dis- 
tinct breed. The materials which proved so plastic in his skilful 
hands are still as susceptible of modification as ever they were. As 
a matter of fact, not our sheep only, but all our domesticated animals 
are constantly varying. It is not only the flocks of widely remote 
districts that exhibit this variation ; it can be seen any day, and 
everywhere, by comparing together any given number of flocks in 
the same neighbourhood, each of which will be found to have well- 
marked family features, by which it can be readily discriminated 
from the others. 

The point of real practical impoi'tauce is, that everywhere the 
Leicester breed retains the qualities which from the first made it so 
valuable. It is true that it is not now put to the same use as formerly. 
It no longer yields directly our staple supplies of butcher-meat ; 
but crosses betwixt it and the Downs in the south, and betwixt it 
and the Cheviots and Blackfaces in the north, now constitute the 
main supplies to all our markets. 

January 1S62. 

Before publishing the foregoing statements, it occurred to me 
that it would be well to submit them to two gentlemen who I 
knew were well qualified to judge of their accuracy — viz. John 
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Gray, Esq., of Dllston, and Tliomas Scott, Esq., late of Beal. It 
is with peculiar gratification that I append the following excerpts 
from the letters with which they favoured me on returning niy 
manuscript. Mr Gray says : — 

I have been favoured by reading your paper on the genuineness of the 
Border Leicester, and, as I am going from home in the morning, I give you, 
at a late hour, a hasty line, to say how entirely my opinion concurs with 
your own as to the still existing puiity of the ramArreedwg flocks in the 
Border counties. ... I quite agree with all you say of George Gulley 
and Robert Thomson, first at Lilburn (when the first sale by auction in the 
North of a pure-bred Bakewell flock took place) and next at Chillingham 
Bams, where he had annual lettings, at which I took rams, and learned my 
first lessons in the symmetry and quality of the pure Leicester. I well re- 
member also his sale of all his flock there in May 1814, when I was, though 
young, one of the judges, and presided at the dinner in a barn full and over- 
flowing. I regularly attended the public lettings at Mr Gulley’s too, and 
hired rams very often. Those two flocks were certainly pure Leicesters, if 
Bake well’s were pure, — and we can go no farther back. But then there were 
two families in Bakewell’s flock, distinguished as hlue-caps and red-legsy 
which came out at times in their descendants. You must have seen and 
known a kind of Leicester with blue faces, generally bare on the scalp, and 
red when lambed, and when mature, easily broken by flies, on which ac- 
count they were not favourites with the shepherds. They were good feeders, 
but light of wool. The red or brown legs were a hardier tribe, and good in 
carcass also. I remember one of the best rams I ever had being of that 
kind — hired at sixty guineas from Mr Thomson (descended from Bakewell’s). 
That class of sheep was then used and approved by Messrs Jobsonof Turvilaws, 
Vardy of Fenton, Smith of Norham, Smith of Hayfarm, &c., &e., and conti- 
nued in those families until within the last twenty years. So longas a sheep- 
flock was kept at Millfield Hill no alloy or impure cross was ever admitted ; 
but yet the character of the sheep was rather altered to suit the taste of 
<those who hired my rams. The original breed was from Thomson’s and 
Galley’s, my father having bought gimmers from Thomson at an early time. 
By way of a change, I hired sheep from Burgess, and then I had three for 
two years from Lord Al thorp, got by Buckley’s best ram, called Big B., 
which his Lordship had for two seasons. Those sheep were perfect as to 
shape and quality, but on a low leg, with a round full carcass, fulfilling 
Bakewell’s toast, ‘ small in size and great in value.’ If 1 had fed all my 
sheep to the end for the fat market none could have paid better than those 
for early maturity and the amount of mutton produced per acre, although 
not in large frames ; but in that neighbourhood all the ewes are sold for 
breeding another year in Yorkshire, and the buyers liked them to stand on 
a higher leg, and make a bigger, if not better, show in the pens at York and 
Wakefield ; and so also with dinmonts sold in the autumn to be fed in the 
South. Chiefly on this account, and partly because many farmers reckon 
more by the price they get per head than by the aggregate amount of 
mutton and wool in sheep of smaller size, I was induced to follow the public 
taste and to cultivate a larger-sized sheep, but without sacrificing purity of 
blood. This taste prevailed, I think, pretty generally on the Borders, and 
has wrought, together with the effects of climate, in changing considerably 
the look and character of the Leicester sheep in those parts from that of 
the oi'iginal Leicester of that county and Warwickshire, &c. I have seen 
most marked changes produced by local circumstances on Leicester sheep. 
I once bought some shearling rams in this county for a friend in lrel^d. 
I saw the sheep in Queen’s Gounty three years after, and conld hardly believe 
them to be the same, so coarse were they in wool, and so changed in char- 
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acter. . . . You are quite right as to the oiigiu of the name Barm, or 
Barnshi^ sheep. I remember old Green, a large buyer from Yorkshire in 
the begizming of this century, who always used that term in speaking of 
the draft ewes he bought in Bamboroughshire and Glendale. Your accotmt 
of old Luke Scott’s little flock is very curious and strictly trae. I knew him 
at E^ington, and used to meet him at the shows at Ohillingham Barns. 
The last of his diminished flock was at a poor place by the road south of 
Wooler, called Plea Place, where his son once asked me to stop ^d look at 
a sheep which he thought combined in perfection what I had described at 
some meeting as the true qualities of a pure Leicester. . . . ^ The flocks 
at Ladykirk and Bogend were purely Leicester to the end, if Leicestershire 
rams hired at good prices were pure. I had the privilege of being well 
acquainted with both Mr Bobertson and !Mr Thomson, who for many years 
used to have their horses rested with me in passing hlillfield Hill, so that I 
might have a view of the rams. But even in these there was as great a 
difference between those from Stone, Stubbins, Burgess, and Buckley, as 
now exists between those of Nottinghamshire and Northumberland.” 

Mr Scott says : — 

"Your remarks are in perfect accordance with my recollection of the 
conversations which I have heard upon the subject by ray seniors. There 
is nothing I could add of my knowledge to the very full history you have 
given of the breed in this district.” 


PEOCEEDINGS IN THE LABOBATOEY. 

By Thouas Az^dsbson, M.D., F.B.S.R, Chemist to the Society. 

I. NOTE ON SOME EEMAEKABLE CAEGOES OF PEEUVIAN GUANO. 

It is generally understood that Peruvian guano is a manure of 
great uniformity in composition, and there is no doubt that in this 
respect it surpasses every other variety of guano, as well as most 
manufactured manures. Still it is liable to considerable variations 
in quality, more especially in relation to the proportion of ammonia 
it contains, which oscillates in different samples of the perfectly 
genuine and sound article between 15 and 18, and sometimes rises 
as high as 19 per cent. Although such differences have a most 
material influence upon the value of the manure, they are not re- 
cognised in the price, and hence but little attention has been paid 
to them by the farmer. It would appear that the composition of 
the guano is greatly dependent on the part of the deposit from 
which it is obtained; and I have observed that in particular seasons 
the quality of the imports has been below the average, and in 
others above it, and this no doubt was because different parts of 
the beds were worked at these times. 

During the last year or two a considerable quantity of guano 
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has been imported of a dull greyish-brown colour, very different 
from that yellowish tint which is generally recognised as charac- 
teristic of the produce of the Chincha Island, and this has led 
to suspicions of adulteration on the part of purchasers which, 
however, have not generally any foundation, as these samples are 
quite up to the average. Several cases, however, have recently 
occurred in which cargoes of a very unusual composition have been 
imported. 

The first of these to which I shall advert was that of a very 
large cargo of what appeared excellent guano, and of which a con- 
siderable portion had been sold from the ship^s side, when circum- 
stances were observed which excited the suspicion of the merchant, 
and a sample was sent me for analysis. In contained — 


Water, ........ 11.29 

Organic matter and ammoniacal salts, .... 41.53 

Phosphates, ....... 20.57 

Alkaline salts, ....... 15.86 

Sand, . . . , . . . . 10.75 

100.00 

Ammonia, ....... 12.58 

Phosphoric acid in the alkaline salts equal to 5.54 phosphate of 
lime, ........ 2.56 


The large amount of sand and of alkaline salts here indicated an 
inferiority to the extent of nearly 25 per cent. The sand in this 
case was of a very peculiar kind, consisting of large grains mixed 
with small rounded pebbles about the size of a pea, and rarely 
reaching that of a bean, and was obviously not an adulteration. As 
soon as these facts were observed, analyses were made of different 
parts of the cargo with the result of showing that there was con- 
siderable variety in it. Several of these analyses I subjoin — 



No.l. 

No. 2. 

No. 3. 

No. 4, 

Water, .... 

11.92 

12.42 

13.42 

11.98 

Organic matter and ammoniacal salts, 

50.83 

47.51 

41.16 

37.77 

Phospliates, 

23.50 

18.86 

21.62 

19.87 

Alkaline salts. 

9.53 

13.98 

10.37 

12.31 

Sand, .... 

4.22 

7.23 

13.43 

18.07 

100.00 

100.00 

100.00 

100.00 

Ammonia, 

15.81 

14.46 

12.67 

10.88 

Phosphoric acid in the alkaline salts, 

0.9i 

4.34 

2.77 

2.48 

Equal to phosphate of lime, 

6.37 

9.40 

6.01 

5.37 


The occurrence of so large a quantity of sand in a genuine 
Peruvian guano (for there was no doubt about its being in the 
state in wfich it left the island), led to some inquiry as to its cause, 
and it turned out that the vessel, bein^ a new and veiy fine one, 
the captain was unwilling to run the nsk of waiting till his turn 
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for loading came, and shipped his guano from a part of the island 
which had not been previously worked. Several other ships loaded 
at the same time from the same spot, but whether their cargoes 
passed unchallenged into the hands of the farmer I do not know. 
I have analysed one similar sample, said to be from another 
cargo, but the history of which I have been unable .to trace. It 
contained — 


Water, ....... 10.63 

Organic matter and ammosiacal salts, • . . 43.63 

PhospLates, ...... 23,70 

Alkaline salts, ...... 18.24 

Sand, ....... 8.60 


100.00 

Ammonia, ...... 14.03 

Phosphoric acid in the alkaline salts, equal to 5.39 
phosphate of lime, . . . . .2.49 


About a year after the importation of this cargo another appeared, 
containing lumps of a very unusual appearance. They were not 
the soft whitish masses found in all good Peruvian, but were hard 
saline substances, which required a sharp blow of the hammer to 
break them, and then showed a dark-grey appearance, and crys- 
talline fracture. Several analyses of samples, in which the lumps 
and powdery part of the guano had been ground up together, were 
made, and showed considerable differences. They gave the follow- 
ing results : — 



No.1. 

No. 2. 

No. 3. 

Water, .... 

12.90 

12.55 

16.01 

Organic matter and ammoniacal salts, 

46.25 

42.25 

34.04 

Phosphates, .... 

19.45 

19.20 

15.55 

Ca]d)ouate of lime, 



1.78 

Alkaline salts, 

14.25 

15.45 

18.87 

Sand, .... 

7.15 

10.55 

13.75 


100.00 

100.00 

100.00 

Ammonia, .... 

14.91 

14.14 

11.05 

Phosphoric acid in the alkdine salts. 

1.66 

1.00 

0.70 

Equal phosphate of lime, 

3.59 

2.16 

2.21 


The lumps which occurred in this guano were many of them of 
large size, weighing, in some instances, several pounds, and they 
had a saline taste. Their analyses gave — ^ 


Water, . , . . 

Ozganic matter and ammosiacol salt% 
Phosphates, . . , . 

Sulphate of lime, 

Alkaline salt^ 

Sand, .... 


No. 1. 

No. 2. 

No. a 

6.55 

5.83 

2.54 

35.05 

31:51 

23.57 

9.25 

7.90 

3.58 

5.56 



32.49 

33.43 

43.24 

11.10 

21.33 

27.07 

100.00 

100.00 

100,00 
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Ammonia, .... 9.00 8.12 5.39 

Phosphoric acid in the alkaline salts, ^ 0.38 0.83 trace 

Equal to phosphate of lime, . . 0.81 1.79 

The alkaline salts in all these cases consisted chiefly of common 
salt, the exact amount of which was only determined in No. 2, 
and was found to be 26.89 per cent It is obvious that this guano 
must have been taken from the lower parts of the bed, where it had, 
during its deposition, been exposed to the spray of the sea, and this 
evaporating must have produced a quantity of salt by which the par- 
ticles of the guano and sand had been agglutinated into lumps, or, 
more correctly, into a continuous mass, which had been broken up 
and mixed with the superincumbent guano. The proof of this is 
afforded by the analysis of the powder separate from the lumps, 
which gave ; — 


Water, . • . . . . . 14.95 

Oi^gauic matter and ammoniacal salts, . . . 49.47 

Phosphates, ...... 21.17 

Alkaline salts, ...... 9.61 

Sand, ....... 4.S0 

100.00 

Ammonia, ...... 17.37 

Phosphoric acid in the alkaline salts, equal to 6.26 

phosphate of lime, ..... 2.89 


results which are equal to those given by the best Peruvian. 

Samples from another cargo similar to this, in the presence of 
lumps containing a large quantity of alkaline salts, but without 
sand, have also been recently examined in the laboratory. Three 
different samples of the lumps gave : 


Water, . , . 

No. 1. 
14.02 

No. 2. 
11.09 

No. a 
8.69 

Organic matter and ammoniacal salts, 

49.04 

38.47 

32.06 

Phosphates, .... 

16.79 

9.71 

8.30 

Carbonate of lime, 


... 

2.40 

Alkaline salts, 

19*29 

39,94 

47.95 

Sand, ..... 

0.86 

0.79 

0.60 


100.00 

100.00 

100.00 

Ammonia, .... 
Phosphoric acid in the alkaline salts. 

16.24 

13.32 

10.15 

1.59 

2.69 

0.75 

Equal to phosphate of lime, . 

3.44 

5.82 

1.63 


In these lumps the alkaline salts consisted chiefly of common 
salt, but with a considerable admixture of alkaline sulphates. No 
information could be obtained regarding the proportion which the 
lumps bore to the powder, but it was considerable. 

. Another cargo, recently imported, shows a different kind of in- 
feriority ; containing a large and variable amount of sand. 

TRANS. — ^JITLY 1862. 2 B 



330 


PROOIEDINGS IN THE LABOEATOET. 


Water, . . . . 

Oiganic matter and ammoniacal salts 
Pkospliates, . . . ' 

Sulphate of lime, 

Alkaline salts, 

Sand, . . . . . 


Ammonia, « . . 

Phosphoric acid in the alkaline salts, 
Equ^ to phosphate of lime, » 


No. 1. 

No. 2, 

No.S, 

12.99 

10.17 

5.55 

42.51 

31.66 

20.74 

21.02 

18.06 

13.19 

3.84 

3.28 

6.72 

6.6S 

11.47 

14.55 

13.01 

25.36 

39.25 

100.00 

100.00 

100.00 

14.14 

9.01 

5.32 

1.01 

0.79 

0.76 

2.18 

1.71 

1.64 


The occarrence of these peculiarities in Peruvian guano is a 
sabject"which ought to excite some attention. All of them have 
been observed within little more than two years, and before that 
time irregularities of composition were entirely confined to a com- 
paratively trifling variation in the proportion of ammonia, sand 
and other foreign matters being quite unknown. It is probable 
that the explanation of all this is to be found in a more careM 
clearing of the surface of the rock of which the guano islands is 
composed, by which means sand, and the salt produced by the eva- 
poration of the spray, have been brought home. And this neces- 
sarily excites our suspicion, that the supplies of guano are approach- 
ing their end, or at least that the prospect of their exhaustion has 
led to a more thorough clearance of the surface. Whether this 
be the ease or not, there is no doubt that cargoes inferior to the 
average are now being occasionally imported. .Few of these reach 
the farmer in the state in which they are brought home, for the 
importers are most unwilling to admit the possibility of varia- 
tions, which would render necessary the sale at various prices 
determined by analysis, and they prefer to mix the inferior guanos 
with those w-hich exceed the average, and thus to secure uni- 
formity, I know that this was practised in relation to one of 
the cargoes, whose analysis I have given above. In other cases, 
however, though not without great difficulty, a reduction in price 
was obtained. 

A case has recently come under my notice in which what I believe 
to be an inferior Peruvian guano was sold, not under that name, 
but simply as a “manui^" It had all the characters of Peruvian 
guano, and when analysed gave — 


Water, ....... 19.14 

Organic matter and ammoniacal salts, . . 39.89 

Phosphates, ...... 18.64 

Alkaline salts, ...... 6.08 

Sand, 16.76 


100.00 

Ammonia, ...... 13.05 


Had it been sold as Feravian guaoo, and at th« fall price, I 
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should unhesitatingly have described this as an adulterated sample ; 
but no such imputation can be thrown on the seller in this case, as 
the price asked was very moderate^ and rather under the real 
value of the article. 

The facts now detailed will naturally induce the farmer to pay 
more attention to the quality of his reruvian guano; and if my 
suspicion that the occurrence of these inferior cargoes indicates 
ihe approaching exhaustion of the supplies, we may expect them 
to become more numerous in future years. In making this 
observation it is only fair to say, that there appears no reason 
to anticipate the immediate exhaustion of the guano islands ; but 
we must not shut our eyes to the statement so often made, that a 
serious inroad has been made into the supplies, and that we must 
anticipate the cessation of the importation at some period which 
may not be very remote. It is much better to be prepared for that 
time than to have it come upon us unexpectedly. 

II. ON THE COMPOSITION ULMATB OP AMMONIA.” 

A manure has recently been brought into commerce under this 
name, which merits the attention of the farmer. It is a dark- 
brown powder, in a high state of division, and is stated to be made 
by a chemical process, by which woollen are separated from cotton 
and linen rags. Analysis showed its composition to be — 


Water, ....... 9,21 

Organic matter and ammoniacal salts, . . . 78.05 

Protoxide of iron, ..... 2.88 

Carbonate of lime, ..... 2.15 

Alkaline salts, ...... 1.74 

Sand, 5.97 


100.00 

Ammonia (ready formed), .... 0.88 

Nitrogen, 10.44, equal to ammonia, . . , 12.68 


Total ammonia, 13.56 


Zt will be noticed that the quantity of ready formed ammonia in 
this manure is sm^l ; and so tar the name of Ulmate of Ammqnia 
applied to it would not be chemically correct, although it conveni- 
ently distinguishes the substance. As a source of nitrogen, it is 
likely to prove of very considerable importance ; and it especially 
deserves tne notice of the farmer, inasmuch as it brings into use 
a supply of nitrogen which was formerly lost to agriculture. 
Woollen rags, as is well known, have long been used as a manure; 
but the rags of mixed fabrics/’ in wlucfa cotton and linen often 
form by much the largest proportion, are of too litde value and too 
buUgr to be used by the fanner, and have consequently been ne- 
glected by him. So, likewise, the linen and cotton mixed with the 
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wool have lost the value which they would otherwise have had for 
the manufacture of paper; and two substances which separately are of 
value, have by mixture both become valueless. A process for effect- 
ing their separation has long been a desideratum, which now ap- 
pears to have been attained, I do not know the exact process used 
in the manufactory in which this manure is preparedj out it is pro- 
bably one patented a short time since, and which, I understand, is 
in successful operation on a considerable scale. It consists in ex-# 
posing the mixed rags to superheated steam, that is, steam which 
has been passed through red-hot tubes. After a sufficiently long 
exposure to this process, the wool is converted into a brittle state ; 
and when the whole is passed through a machine, similar to that 
used for making “ shoddy,” the wool is reduced to powder ; and 
the cotton or linen fibres being uninjured, at the temperature to 
which they are exposed, are got in a state fitted for the paper- 
makers. This Is only one of tiie many directions in which science 
has been made to prove useful to the farmer; and as efibrts such 
as these, to bring into a useful state substances which would other- 
wise be lost, deserve every encouragement, it is to be desired that 
farmers would make a careful trial of this manure. If it is success- 
ful, it is not Impossible that processes applicable to other refuse 
substances may be devised; for there are unquestionably many 
such matters which, for want of some simple mode of converting 
them into marTeetoMe manures, have not yet been rendered ava£ 
able for agriculture. 
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OU THE AGBICULTUEE OP BEEWICKSHIEE AND EOXBUEQHSHIEB. 

By Jambs Sahsebsoit, Land Yaluer, Manchester Buildings, London. 

' [Premium — £Z5.] 

A PULL report of the agriculture of Berwick and Roxburgh would 
almost contain a full account of Scottish agriculture ; for, with 
the exception of the dairy farming of Lanark and Ayr, the exclu- 
sive crop husbandry of Dumbarton and Stirling, and the meadow 
farming of Renfrew and Argyle, the counties of Berwick and Rox- 
burgh embrace every variety of Scottish farming. Here are moun- 
tainous sheep - ranges, whose only means of improvement are 
heath-burning, stone-dyke shelter, and open surface-drainage, — 
steep uplands, whose coarse native herbage has, by surface-lim- 
ing, been converted into valuable pastures, — Abroad moorlands and 
spongy swamps, which the skill and industiy of the farmer, by 
trenching, draining, and liming, is rapidly ^covering with luxu- 
riant cereal and turnip crops. Here are paitly' arable and partly 
pastoral farms, as well as the wholly arable holdings, — cattle- 
breeding, rearing and fattening, — ^sheep-breeding of almost eveiy 
Scottish variety — blackfaced, Cheviots, crosses, and Leicesters; 
and fattening at aU ages — lambs, hoggs, and sheep of three 
and four years old ; and many other varieties of farming. To 
give full details of such varied modes of farming would require 
more time than the writer can spare, and would occupy more 
space in the Highland Society's Transactions than is usually 
assigned to reports. For the sake of brevity, therefore, the writer 
sh^ consider the agriculture of the counties chiefly in the abstract, 
and not enter into separate details of that of the different counties, 
or of different districts. Happily the report has only to embrace 
the state of agriculture in the Border counties during the last 
twenty-five years, so that the reporter is not required to sketch 
the agriculture of the times when JDawson of Frogden introduced 
from England into Roxburgh drill-husbandry — ^when Meikle in- 
vented the thrashing-machine, and Small his swing-plough — and 
when, in Roxburghshire, the first grain-fanners in Scotland were 
made and used. These improvements and inventions have, doubt- 
less, not only influenced Scottish agriculture, but that of Europe. 
It is, nevertheless, during the last twenty-five years that the 
greatest progress ever made in Scottish agriculture has been 
effected, and the most valuable improvements have been intro- 
duced. Almost within that period the inamortal Smith of Dean- 
ston devised his thorough system of parallel drainage and deep 
ploughing ; within that period Bell's reaper, long retained only as 
a model, has assumed a practical bearing, and brought into the 
field a host of competitors for the honour that the inventor of the 
best reaper is worthy of ; within that period guano, the most 

TRANS. — OCTOBER 1862. 2 0 
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potent fertilisex, Las been introduced into Great Britain, and the 
whole system of farming has been changed. 

Towards the end of last century elaborate and valuable reports 
of the state of agriculture in Berwickshire were written by Low 
of Woodend, Ker of Ayton, and Aitken Bruce ; and that of Eox- 
buigh by the Rev. Dr Douglas of Galashiels. The report of the 
Rev. Dr Douglas was the ablest of any on the ScottiSi counties, 
and was worthy of his ardent devotion to the study of agriculture ; 
while all the treatises on Berwickshire agriculture were remarkable 
for fulness and accuracy of detail. It is partly from a general 
acquaintance with the agriculture of both counties, and partly as 
an ardent lover of agricidtural progress, that the wiiter attempts 
to follow the footsteps of such writers. 

Berwick comprises three great divisions — Lauderdale, Lammer- 
muir, and the Merse, and contains 309,375 imperial acres, of which 
1 50,000 are arable. It is bounded for 25 miles on the east by the 
sea, on the north by Haddington, on the west by Mid-Lothian 
and Roxburgh, and on the south by Roxburgh and irorthumber- 
land Its extreme breadth, north and south, is 22 miles, and 
greatest length 35 miles. Roxburgh comprises the whole of 
Liddesdale and Te\dotdale, and part of Tweeddale, and contains 
460,938 imperial acres,* of which 130,000 are arable. Its extreme 
len^h is 38 miles, and greatest breadth 28 miles. It is bounded 
on the north by Berwick and Mid-Lothian, on the west by Sel- 
kirk, and on the south by Dumfries, Cuinberland, and Northum- 
berlmd. With the exception of Melrose parish (which somewhat 
singularly juts in between Berwick and Mid-Lothian, and a part 
of Berwick, which as singularly juts into Roxburgh at Dryburgh 
Abbey), its boundaries are natmal and easily defined, and it forms 
an irr^ular rhomboid, of which the south-east and east sides 
border on England for sixty miles. Geographically, both coun- 
ties form the south-eastern divkion of the south of Scotland, 
which, with the exception of a small portion of Berwick, which 
extends to the northern base of Soutra HiH and Castleton parish 
on the south, which dips towards the Solway, and including a 
small part of Selkirk, is hemmed in by a continuous chain of 
mountain-ranges, including the Lammermuir range on the north, 
llmchmoor and Teviotdale ranges on the west, and the Liddesdale 
and Cheviot mountains on the south, that, somewhat in the form 
of a horse-shoe, semicircle both counties. 

Although not strictly within the scope of this paper, yet from 
its important bearing on agriculture, the geological character of the 
counties deserves a passing notice. Geologically considered, both 
counties are peculiarly attractive, and are characterised by a great 

^ Since the above was written, the writer has received from the Ordnance Survey 
the areas of both counties which he now subjoins : — Boxbui^bshire, 390,503 acres ; 
Berwickshire, 267,384 acres ; Berwick-on-Tweed, 5790 acres. 
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variety of rock formations and singular rock contortions. In 
Eoxburgli the greywacke is the most extensive formation, occupy- 
ing probably one-third of the county.. It stretches across the 
county from Mood-law to near Carter-bar, and from Melrose on 
the north to near lime Kiln Edge on the south. The hills of this 
formation are seldom peaked or conical, but rounded on the sum- 
mits, and gently sloping towards the base, and covered with a 
thick matting of short grasses. Land on this formation is gene- 
rally of a dry character, and is easily drained from resting on ver- 
tical strata. The red sandstone prevails in the parish of Castleton 
and all the Kelso and Berwick basins, and is represented by Idd- 
desdale and Kelso sandstones. The old red sandstone occupies 
nearly all the central area of the county ; while the Cheviot range 
is chiefly porphyritic. All the northern, as well as north-western 
parishes in Berwick, are chiefly greywacke and trap, and the 
coast boundary, for a considerable distance south of Cockburns- 
path, is also of these formations, so that greywacke encircles the 
carboniferous formation of the Merse. 

The topographical features of both counties are singularly 
diversified by hill and dale, gently flowing streams and rushing 
rivulets, steep acclivities and gentle undidations. For about 20 
miles along the maritime boundary of Berwickshire, extending 
from Cockbumspath on the north, to near Berwick on the south, 
the county is exceedingly irregular, and abounds with serrated 
ridges, gullies, indentations, rugged cliffs, and banks beautifully 
adorned with copsewood. This irregular belt is, however, only 
about three miles broad, and forms the eastern fringe of the compara- 
tively level Merse. Leaving this belt at Cockbumspath, and com- 
mencing with Whittadder, on the east of the county of Berwick, 
and following the extreme boundary line of both counties to 
Kale Water, on the south-east of Eoxbui^gh, they consist of a 
series of parallel ridges and longitudinal valleys, intersected by 
streams, the whole forming a semicircle.* All the waters north 
of the Tweed run into that river in a south-easterly direction, 
while all the waters south of it, with the exception of the Liddal, 
which flows southward, run towards the Tweed in a north- 
easterly direction. Tweed is thus the only outlet for the drainage 


* One topographical feature of Berwickshire is worthy of notice. The Talley of 
the Merse forms a great basin, having its lowest point about Coldstream, which is 
some 14 miles from the sea, and from whence there is a great rising of the l^d to- 
wards the seaboard, with the exception only of the narrow gorge through which the 
Tweed finds its outiet. The Leet Water, for instance, flowing from near Whitsome 
to Coldstream, has a sonUi-westerly course from the sea inwards. The Till river 
also, in Northumberland^ has a similar course, and falls into the Tweed near Cold- 
stream. The bed of the Whittadder, 6 miles from the sea, is higher tbw the bed 
of the Tweed at Kelso, which is 24 miles inland. It is to the basin-like form of 
the district that its original waterlogged condition was due, and for which it obtained 
its name Jferae— that is, Jtfars^,— Ed. 
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of both counties, and forms the boundary between Berwick and 
Northumberland : the dip of both counties as well as the course 
of the rivers is towards the east. As already stated, the mountain- 
ranges are chiefly at the extremities of the counties. There are a 
few isolated and lofty peaked hills in the interior, such as the 
Dunian, Euberslaw, Penulheugh, and the Eildons. Prom these 
eminences extensive and picturesque views are obtained of the 
richly cultivated valleys and sinuously flowing streams of central 
Eoxburgh. Prom the three pointed Eildons especially, the pro- 
spect is charming, and commands all the vale of lower Teviot and 
the course of the Tw'^eed, from where it enters the county at the 
world-famous Abbotsford, to where it discharges its waters into 
the sea at Berwick. Without, indeed, the aid of an eminence to 
view it, the vale of Tweed is singularly beautiful — ^fields gently 
undulating to the river on either side, and mapped out with all 
the regularity of garden parterres, and fringed with highly orna- 
mented trees. Here the Tweed, flowing through grassy banks that 
gently slope to the cultivated soil, or are separated from it by rows 
of umbrageous trees ; there, hemmed in by woodland banks, or 
bounded on one side by mural rock, which refuses any further 
denudation, and skirting on its way the ruins of Diybuigh Abbey, 
Eoxburgh and Norham Castles ; the princely seat of Pleurs Castle, 
which, for situation, noble trees, and lovely lawn^ has no rival 
Makerston,Lees, Ladyldrk, &c., all present a combination of culti- 
vated and natural scenery, not sm^assed in any district in Scotland. 
The views, too, from Layerslaw, Cockbumlaw, and particularly from 
Harden’s Hill, are very imjpsing. The windings of the Black- 
adder and Whittadder, luxuriant fields of different hues from grain, 
grass, and fallow, farm-steadings easily defined by bulky barn- 
yards, and towering chinmey-sinlks, and attendant cottages, form 
an attractive scene. The low-lying lands of the counties are all 
undulating, so that the beds of streams are pure and pebbly, and 
their flow somewhat rapid. The mean annual fall of rain, as taken 
at Makerston near Kelso, for nine years, is 24.18. This may also 
be regarded as the average amount of rain-fall in Berwick. To- 
wards the west of Eoxburgh the mean fall is much above that 
named ; and in the absence of any meteorological observations in 
liddesdale, the annual fall of rain there may be safely computed 
at above 35 inches. 

sons. 

Both counties have a great diversity of soils. These consist of 
clay, loam, sand, peat, and I add as distinguished from all of these,, 
friable mould. In general, each description of soil is in consider- 
able patches, and less broken than in many counties. Thera are, 
doubtless, farms which consist of every variety of soil named, but 
these are exceptional, and one kind of soil generally extends over 
large tracts of land. 
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Clay prevails in the Merse, where it is very retentive. It is, 
however, of a fertile character, which is at once apparent from its 
black colour. It has here also a considerable surface depth, and 
is much more productive than the Roxburgh clays. The abund- 
ance of silica cQffused through the alumina, gives bone or strength 
to its straw crops ; hence it is that matured cereal crops generally 
present a singularly level appearance, and are seldom lodged. 
This clay is, however, difficult to labour, and requires drainage, 
lime, dry and deep ploughing, to make it friable. The clay of 
the west of Roxburgh is of a totally different character. This 
clay covers a large area, and extends over the whole county from 
Maxton to Selkirk on the one side, and to Hassendean, near 
Hawick, on the other. It is of a redder hue than the clay last 
mentioned, is exceedingly unmanageable, and ought not to be 
worked in wet weather, and gets very soon hard in dry weather. 
It is generally shallow, and rests on a tilly subsoil In an un- 
drained state its produce is not of great value, and it is especially 
ill adapted for turnip culture. Drains and hme, however, greatly 
change its character, and subsoiling is essential to render its reten- 
tive substratum pervious. The parish of Mertoiin, and the west 
part of Earlston, also consist chiefly of this description of clay. 

Loam in its best character prevsols on the banks of the Leader 
to the north of Lauder, of Whittadder, and Blackadder, in Lower 
Teviotdale, and all along the banks of the Tweed, from Dryburgh 
to Berwick. It forms, indeed, all the peninsula between Tweed 
and Teviot, extending from Nisbet on the one, to Rutherford on 
the other, to the confluence of these rivers, and which peninsula 
constitutes the most fertile soil in Roxburgh. 

Peat, like the mountain-ranges, is most abundant in the out- 
skirts of the counties, and is rarely met with in the interior, with 
the exception of some patches in the parishes of Gordon and 
Greenlaw. This soil is chiefly confined to the pastoral districts. 
Here it partially extends along the southern base of the Lammer- 
muirs, slightly intersperses the Hawick range, and is singularly 
interstratified with clay in Liddesdale. Deep peat moss is not 
prevalent, and indeed is only met with between Cumberland and 
Roxburgh, and at Threipwood in the northern confines of the latter 
county. 

Sand covers a comparatively small area, and is more detached 
than any other soil. In the valley of Upper Teviot, the soil is 
partly sand and partly gravel, deposited from the detritus of the 
upland shingly slopes. In the parish of Westruther there is a con- 
siderable portion of black sand, which has the appearance of moss. 
In the Merse sand of a similar character is to be met with, but 
the area it covers is not laiga 

FricMe Earth — ^This description of soil covers a large area, and 
is what is generally designated a barley soil The upland slopes 
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of Leader, of EUem, and Eule, are of this character of soil It is 
open and porous, and has been abraided from the rock on which it 
rests, and which often protrudes through it. It has not the con- 
sistency of clay, contains little sand, bears no resemblance to 
moss, as its mineral preponderates over its vegetable matter ; and 
it has not the depth and calcareousness of loam. Eesting generally 
on a vertical stratum, it is naturally dry, and when it is not, it is 
easily drained. 

Peculmr Soils , — ^Around the base of the porphyiitic Eildons the 
soil is rather peculiar. Its colour is of a brownish red, and, with 
the exception of the presence of consistent surface clods, and the 
soil running together in wet, and being easily injured in drj’’ 
weather, there is nothing unfavourable in its appearance The 
evident presence of peroxide of iron, however, is the cause of the 
comparative infertility of this soil* Around the Black Hill at 
Earlston there is a considerable area of soil, which, in colour, is of 
a deep red, and more fertile than the last named. Its grass pro- 
duce especially is highly nutritive, which is well evinced by the 
rapidity with which it fattens sheep and lambs. In its physical 
character, as well as colour, the soil is identical with the now 
famous potato-growing soil around Dunbar, and might probably 
be turned to the same lucrative purpose. In Berwick, a black 
friable soil, easily mistaken for loam, though less consistent and 
more sandy, is in small patches frequently met with. It is very 
infertile, and its cereal crops in dry seasons either do not yield 
well or hang in the blade, and, therefore, do not properly mature. 
A heavy pressing, a surface-dressing with clay, and liberal farm- 
yard manuring, counteract the natural defects of this kind of soil. 

It is worthy of remark, that the same character of soil is often 
met with on different rock-formations, and, on the other hand, 
different soils are found on the same formation. ITowhere is the 
latter more apparent than the soils on the Liddesdale and Kelso 
coal-formations. In Liddesdale the land is chiefly uncultivated, 
and saturated with superfluous moisture, from the water finding 
no fissures in the tabulated and horizontal formation tlnrough 
which to escape; whereas, on the same formation in Kelso dis- 
trict, the soil is rich and highly cultivated, and the deposit of soil 
deeper than the former, from a ^eater denudation of rock. 

* Infertility is seldom or never cansed by the bright red peroxide of iron. The 
purple-coloured clays of the Eildons, as well as all the purple-coloured soil of the 
pastoral lands in the south of Scotland, naturally bear grasses of a fine feeding 
quality. The fieece of the fiocks grazing on such lands is tinged or dyed by the red 
loam. This is well known to be in general associated with a sound constitution in 
the flocks. ^ So much is this red bloom on the fleece in repute, that, when naturally 
wanting, it is not uncommon to imitate it by the use of keel- water on those portions 
of the stock which are sent to market. The tenacity, however, of the porphyritic 
clay of the Eildons is considerable. When it is put under cultivation, the crops 
are often somewhat stunted when the season has been unihvourable for reducing it 
to a proper tilth. The defects of the soil are chiefly of a physical nature. — ^En. 
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SDIILAEITY OF THE TWO COUNTIES. . 

Althougli Eoxburgh. and Berwick in some respects differ, yet, 
on the whole, no two counties in Scotland could be named which 
have such a similarity of soil and farming. With respect to minor 
matters there is doubtless some variance. Eoxburgh is more 
highly favoured than Berwick for markets, has, on the whole, a 
better turnip soil, its fields are larger, its fences better trimmed, 
and its land generally requires less labour, and is better adapted 
for fattening flocks. Berwick, on the other hand, has the best 
wheat soil, produces the bulkiest crops of beans and the best 
mangold, has the advantage of being bounded on the east by a 
maritime coast, and the flocks which depasture its mountains are 
less liable to disease than the^mountain flocks of Eoxburgh. The 
■ hills in Eoxburgh are green and grassy ; those in Berwick are 
black and. heathy. Both counties are alike in having various 
modes of sheep-farming, in having the same system of rotation, in 
producing the same varieties of crops, in invariably associating 
tillage and pasture, in adopting the same principles, and using the 
same forces in husbandry. They agrees too, in each having- moun- 
tainous tracts and undulating plains, diversified woodlands and 
verdant slopes, — ^in fact, in having the same description of farms 
and the same style of farming. 

Bordering on England nearly the whole breadth of the island, 
and having been for many centuries the scene of many a deadly 
conflict between the English and Scottish armies, as well as 
between neighbouring feudal lords, it might be reasonably sup- 
IDOsed that Border agriculture should be still lagging in the rear of 
progress, and still bearing traces of a barbarous age. It is not so, 
however ; for towards the east, where the fiercest wars were waged, 
the agriculture of north Northumberland is in an advanced state, 
while that of Eoxburgh and Berwick is not unworthy of the high 
position which Scottish agriculture has attained. It is, therefore, 
a matter of no little praise to the eastern Border counties that 
deficient culture has not survived their dilapidated fortresses and 
crumbling battlements, but around these has sprung up a^ system 
of agriculture which could only have been nmrtured on their ruins, 
and which now bears no impress of feudal times. 

SIZE AND CHAEACTER OF FAE3SIS. 

Apart from a few small holdings around towns, the arable farms 
vary in inzerfrom 200 to 1600 acres. The average size is about 
450 acres. Although the size of farms has not greatly changed 
during the last twenty-five years, yet any alterations which have 
been made in this direction have been to enlarge them. Several 
instances have occurred where two farms have been put into one, 
but there is scarcely an instance of one farm having been divided 
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into two. The fields are generally rectangnlar, and are enclosed 
by straight fences, which in low districts consist chiefly of haw- 
thorn hedges, kept clean at the roots, and nicely surloped. In 
upland districts where stones abound, fences are built of this 
material, and are usually made 5 feet high. Although not so 
pleasing to the eye as hedgerows, yet they are in every respect 
superior ; they at once form a fence, they afford excellent shelter, 
do not harbour birds, and extract no nourishment from the sur- 
rounding sod. 

The Steadings are generally conveniently placed near to the 
centre of the farms. Modern steadings are very compact, yet 
commodious, and contain fixed steam-powers, with barn and 
granaries attached, well ventilated single-stalled stables, with 
every feeding convenience for hay, boiled and dry food ; stalls, 
boxes, and courts for fattening cattle ; boiling and turnip houses, 
cart-sheds, piggeries, &c. On large farms there are generally a 
smithy and a saw-mill, the latter driven by steam-power. For the 
sake of lessening the cartage of grain and manure, there are often 
two steadings on one farm. 

There *are no superfluous and few overshadowing trees. Planta- 
tions are only around the seats of landowners, and isolated trees 
are only to be seen at distant intervals along the hedgerows. 

Some persons condemn the want of small farms, as thus no 
stepping-stones are afforded for the peasantry to elevate their con- 
dition, and as the want of these is injurious to the wellbeing of a 
community. In so far as the latter objection is concerned, it does 
not apply to the border counties, for, on the whole, all classes 
have b^n for a series of years prosperous. In the parishes of 
Eckford and Morebattle, where the majority of the farms are 1000 
acres ejwih, a more prosperous tenantry and a more thriving pea- 
santry are nowhere to be found. The pastoral farms vary in size 
from 600 to 3000 acres; the average size is about 1800 acres. 
Pastoral farms are chiefly ‘^led” farms, or farms let to non-resi- 
dent tenants. Tenants of arable farms are generally resident. 

SYSTEM or EOTATIOK AND HUSBANDEY.* 

The general system of farming embraces stock and crop hus- 
bandry, and the farmers’ attrition to, and profits derived from 
each, are somewhat equally divided. It is the union of these two 
branches of farming that is the mainspring of the Border farmers’ 
success, and wMch indeed forms the basis of all advanced and 
successful farming. In this respect, either of the counties is not 
equalled by any other county in Scotland ; for they excel not only 
on account of uniting the two branches, but in the efficient manner 
in which both departments are carried out. It is the union of 

* The rental of arable land varies from £1 to £ 2 , 10s. — 35s. is about the average 
rentaL For pastoiul land the average rentel is 6d. per acre. 
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stock and crop husbandry that has rendered the system of alter- 
nating gi'ass and grain crops advisable, and which fiimishes the 
strongest argument for a regular system of rotation of cropping. 
Apart from the advantage which accrues &om changing crops 
which feed on different food, some soils require to be uuder grass 
for a time to acquire a compactness of texture essential to wheat 
and clover culture, but these are exceptional, and this want can 
so far be supplied by mechanical means. For other soils, again, a 
long course of rotation may be contended for, to prevent the too 
frequent recurrence of the turnip crop ; but this, too, could be 
obtained without growing grass crops indispensable to the main- 
tenance of stock. On the ground, then, of maintaining stock is 
the strongest argument furnished for a system of alternate hus*=* 
handry, — ^which is the most perfect mode of culture that has yet 
been devised. It is in carrying out this mode that the Eoxburgh 
and Berwick farmers find the five-course shift the most beneficial, 
and which is the course they almost universally adopt. On some 
farms, in close proximity to towns, where there is great demand 
for straw, roots, and hay, the four-course shift is carried out ; but 
the area of land under this system is comparatively trifling. The 
five-course rotation generally practised embraces — ^first, turnips, 
beans, potatoes, or mangold ; second, wheat, barley, or oats ; third 
and fourth, clover and grass ; and, fifth, oats. T^en beans are 
sown, they generally take the place of turnips after oats, although 
they sometimes take the place of the second year’s seed. Having 
two years’ grass, the five-course provides for the maintenance of 
stock ; and as it has also a proportionate acreage under turnips, 
so it raises for stock a supply of winter food equal to its supply of 
summer food. This system of rotation, therefore, comb in i n g, as it 
does, stock with cereal farming, gives to the farmer a means of 
success from having varied produce, maintains the condition of 
land at a comparatively small outlay, tends to dean the soil of 
weeds, and, through the folding of sheep on turnips and the de- 
pasturing of cattle, imparts to it a consistency and compactness 
which it periodic^y requires. Although contending, however, 
for the five-course rotation, as the most suitable for Berwick and 
Eoxburgh, the writer would not be understood as approving of any 
stringent system of cropping, as forming a condition of contract 
between landlord and tenant. Such conditions are sometimes 
incompatible with advanced husbandry, as the now ready com- 
mand of portable manures, and the use of artificial food, render 
the most severe mode of cropping consistent with good farming. 
The farmers in Berwick and &xburgh are generally bound to a 
five-course ; but several of those who have recently entered upon 
new leases are at liberiy to deviate ftom it. For the sake of dis- 
tinctness, I shall consider the two departments of farming— crop 
and stock — separately. 
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CROP HTJSBAXBRT. 

Wheat is the most valuable cereal crop, and in both counties 
occupies a prominent, place. Adapted to the strong clays of the 
Merse, and to the land more especially north of the Tweed in Eox- 
burgh, the wheat crops raised, both as regards yield and quality, 
are not much inferior to those of the best wheat-growing districts 
in Scotland. According to the agricultural statistics drawn up 
under the auspices of the Highland Society, the acreage of the two 
counties under wheat in 1857 was 20,963, and in i856, 24,464. 
As regards the extent of acreage under wheat, .Berwick ranks as 
the sixth county in Scotland, while Roxburgh occupies an average 
placd In respect to the proportional area under wheat, as com- 
pared with the total arable area, Berwick also takes the sixth 
place from the top. According to the same source, the yield of 
wheat in both countries was, in the years already mentioned* only 
about average. The preparation of land for wheat varies accord- 
ing to the variety of crop it follows. The acreage of fallow wheat' 
is gradually becoming less, as the system of summer fallowing is 
happily being rapidly abandoned. The preparing of fallows for 
wheat is therefore becoming less important. A deep furrow in 
autumn, and another deep furrow in summer, cleaning, if.required 
— ^the application of 10 or 12 tons per acre of farmyard manure, 
followed by a shallow ploughing, and ribbed with a short moulded 
ribbing-plough — constitute the chief preparation of fallow land 
for wheat. When wheat succeeds a turnip crop — as is the general 
practice in^ the counties under consideration — one furrow of 
moderate depth,, say 6 inches, is regarded as sufficient. In 
ploughing any description of soil for wheat, ridges, either broad 
or narrow, should be avoided, and the land ought to be laid down 
as level as possible without any open furrows. The old system of 
rounding ridges for wheat, a practice essential in the absence of 
drainage, is wellnigh abandoned, and a level surface is in growing 
favour. Unequal ripening, lodged and twisted crops, and the crop 
for 4 or 5 feet on either side of the furrow, one-half deficient to 
that in the centre of the ridge, are the cognate evils of round 
ridges. "Wheat after fallow or potatoes is generally sown in 
October, and after turnips, in all the intervening months from 
October till April. Many farmers do not sow wheat in the end 
of November, considering that it is better to delay sowing until 
the end of Februaiy, as frosts are injurious to the seed, as weU as 
to the newly-germinated plant. The mode of sowing is sometimes 
broadcast with the hand, and sometimes with the sowing- 
machine, which is useful for grass seeds ; and although either 
the one mode or the other is frequently adopted for wheat, yet 
crops are bulkier when sown broadcast on land as left by the 
plough furrow, ilr Hardie of Harrietfield, one of the most 
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advanced and intelligent fanners in EoxLnrgh, informed the 
writer, that for his cereal crops he only uses the drill when he 
anticipates too much straw, as it is more favourable for grass 
seeds, inasmuch as it not only tends to prevent crops JErom lodging, 
but when they do lodge, they are not so closely laid to the ground. 
Apart from lodging, however, the broadcast system is considered 
the best. The quantity of seed given per acre is from 2 to 3 
bushels, but varies according to the time of sowing. The varieties 
of wheat most in use are Hunter’s Penton, Lammas red, 
bearded, &c. j* the latter, however, in recent years, has not yielded 
well, and in many farms barley is now sown instead. Mr Bruce 
of Easter Langlee, an extensive and successful grower of wheat, 
uses the following varieties: — Creeping wheat on cold land, 
Hunter’s on warm and fertile soil, and April wheat on land not 
adapted for barley. Mr Murray of Kersknowe, also an extensive 
and successful grower, sows Hunter’s variety on his best land, 
and Northumberland red on his inferior land. In the Merse, the 
red varieties are most approved of. 

' Barley is the next cereal that claims attention. In both 
counties tliis grain holds a prominent position. In the county of 
Berwick, in 1857, it occupied an area of 15,298 acres ; in Eox- 
burgh, 12,107 acres. ’With respect to acreage under this crop, 
Berwick is the fourth, and Eoxburgh the sixth county in Scotland. 
The quality is generally very superior. The Kelso and Berwick 
basins, the banks of the Whittadder and Blackadder, the vales of 
Teviot and Leader, all yield excellent samples of barley. Wher- 
ever the soil is of a loamy character, or dry and compact in 
texture, barley is successfully produced. The variety generally 
used, and in growing favour, is the common or Scotch barley. 
Chevalier commands the highest price ; but as it is deficient in 
yield, and about ten days later than the common varieties — 
Scotch and Bell’s — thereby involving greater loss from weather, it 
should never be grown in other than the earliest districts. It 
is a question, whether on the majority of soils barley is not a 
more profitable crop than wheat. Doubtless barley is less liable 
to disease, and grasses are more valuable after it than after wheat. 
The aptness of barley to lodge, however, thereby injuring its 
quality, has been long a drawback to its cultivation. For the 
purpose of preventing this evil, early sowing has recently been 
adopted with most favourable results. Many farmers now sow 
their barley seed before oats, and thus, by producing less luxuri- 
ance of straw, not only prevent barley crops from lodging, but 
produce a finer and heavier sample. The old practice of allowing 
barley land two ploughings before seeding it is now all but aban- 
doned, and one light furrow is adopted. To prevent lodging, too, 
barley is on some farms sown with the drill-machine but by far 
the greater area is sown broadcast. It is generally sown after 
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potatoes and turnips, althongli of late years several farmers have 
tried it after lea. The yield &om the latter mode is deficient, hut 
the qu^ty of grain is superior. Unlike wheat, harley succeeds 
best when the surface soil is not much trodden ; therefore much 
harrowing ought to he avoided. The quantity of seed sown per 
acre is from 2 to 3| bushels. Last season, a farmer in the neigh- 
bourhood of Kelso" seeded a field consisting of a fine loamy soil 
with only a bushel per acre, and the result was one of the bulkiest 
crops obtained in the district. Barley, however, ought to be close 
in the ground, as the sample is seldom fine when the crop is 
thinly planted. The manurial condition, as well as the natural 
fertility of a sod, are, however, important points with respect to 
the proper quantity of seed to use. 

Oats . — ^The oat crop, as might be supposed, occupies a larger 
area than any of the cereals. In Berwick, in the year 1857, there 
were 30,444 acres ; in Eoxburgh, 28,428 — so that both counties 
have a greater acreage of oats than that of wheat and barley com- 
bined. The quality is generally superior ; the potato oat espe- 
cially, which is extensively grown in Kelso district and in the 
west of Berwickshire, is not surpassed, if equalled, for quality, in 
any district. The varieties generally sown are potato, sandy, 
Sherriff, Blainslie, early and late Angus. The potato oat is gene- 
rally sown on low-lyiug fertile soil It is easily shaken, affords 
a poor sample if not equally ripened, and is easily injured by the 
grubworm. Sandy is sown on light sharp soils and in exposed, 
situations; and Blainslie, late Angus, or some other common 
varieties, on cold thin clays. The Sherriff variety yields well, but 
the quality of grain, as well as straw, is very icferior. Eecently 
this varied has not been extensively sown The sandy oat occu- 
pies the largest area in both counties. ' Its yield is not equal to 
some other varieties, but it is a great favourite with the miller ; 
and considering that it is comparatively early, not easily injured 
by winds or protracted rains, has the best straw, and leaves the 
cleanest stubble, it is on the whole the most profitable oat. In 
1858, Mr Arras, Ormiston, introduced into Eoxburgh an oat 
called the Canadian oat. He tried it alongside of the potato oat, 
and sowed both in the same field and on the same day. The 
Canadian variety was cut on the 31st July, and the potato on the 
13th August ; both crops were good. Since then, however, the 
Canadian oat has not succeeded so well ; and although it is 
stni earher than any other variety, the yield is deficient. Oats 
occupy almost the whole area after lea, and are generally sown in 
aU upland districts after turnips. 

MODE OP HiJBVESTmG. 

Cereal crops are now generally cut, rather a few days before, 
than a few days after they are fuUy ripe. So soon as wheat 
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assumes a golden hue, barley drops the ear, and oats retain only 
a discernible shade of green, they are ready for the reaper. Ex- 
ceptions, however, must be made in the case of sandy oats, which 
require to have lost their green hue at least ten days before they 
are ready for cutting, or otherwise they are alike deficient in yield 
and weight. In the low-lying districts of Eoxburgh and Berwick 
harvest is early, and in ordinary seasons is general about the 12th 
of August. Some of the farms in the neighbourhood of Coldstream 
and Swinton, the Nisbets and Ormiston on the Teviot, and Eens, 
Mosstower, and Ednam on the Tweed, are as early as the earliest 
farms in the earliest districts of Scotland. 

The Mode of Harvesting grain is that generally adopted through- 
out Scotland. On one farm is used the sickle, on another the 
scythe, and on a third the reaping-machine. Binding the grain, 
so soon as cut, into well-balanced and not too tightly tied sheaves, 
and placing ten sheaves into unhooded shocks, carrying the shocks 
when dry into the barn-yard, and building them into circularly- 
formed stacks, which usually turn out 15 qrs. of grain, embrace the 
more prominent harvest operations. A considerable breadth is 
stOl cut with the sickle, and will continue to be so, as twisted or 
lodged grain cannot be so well taken up by any other method. 
Eeapihg with the sickle is chiefly executed by Irish, who, in 
great numbers, stiU come to the Border counties to harvest, and 
who are singularly expert in the use of the reaping-hook. Seldom, 
therefore, does delay in reaping occur from a short supply of hands. 
In 1858, on one of the largest farms in Eoxburghshire, 400 acres 
of grain fell before hand-reapers in the short time of eight days. 
When able hands are secured and weU stewarded, reaping with 
the sickle does not, even on the ground of economy, bear an un- 
favourable comparison with any other mode. I have known the 
grain crop on a large farm cut with the hook at os. per acre — ^the 
wages the reapers received being 12s. per week, with victuals. 
The scythe has also a great many advocates, and is also consider- 
ably used. It makes good work on standing oats, but, like the 
reaping-machine, is of little use when the grain is lodged. It is 
seldom used on the barley or wheat crops. The reaping-machine 
is now used on a great many farms ; indeed, it is not uncommon 
to see two or more reapers on one farm. As the horse labour 
with the reaper need scarcely be taken into account, as horses are 
usually idle at the commencement of harvest, so, therefore, on the 
whole, reaping by machinery is the most economical mode, where 
it is practicable to adopt it. The crops are never allowed to be 
in swathe, but are always bound and placed in shocks when cut 
The first-named mode, though still adopted in the warm md diy 
southern counties of l^gland, is, for Scotland, very objectionable. 
The placing of stacks on iron frames is now general, ^d: proves 
beneficial in protecting the grain from vermin, as well.as for hn- 
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proving its condition. In liigli and late districts, farmers put a 
kiln or boss in stacks, made of tliree strong posts, placed 3 feet 
wide at the bottom and tapering to the top, and usually 10 feet 
high. The points of the posts are allowed to cross each other 
about 2 feet from the top, to support the stack above it. It is 
the best mode of keeping ill-conditioned grain that has yet been 
devised, as it affords a free circulation of air in the centre of the 
stack, prevents the upper part of the stack from pressing heavily 
on the lower part, and by keeping up the tops of the sheaves, pre- 
vents them from sustaining any injury from “ dipping,” 

LEGUMINOUS CEOPS. 

Beans do not occupy a prominent place in either county. Tlie 
Merse clays are well adapted for beans, and produce very bulky 
crops. This crop generally succeeds oats, and is seldom taken 
after lea. The narrow drill, or 16 inches between the rows, has 
recently been successfully adopted, instead of the wide drill of 27 
inches. Land for beans is manured in autumn, with 20 cartloads 
of farmyard manure. Pease, though under 1000 acres in both 
counties, yet either of them has a much larger area under this crop 
than any other county. This may be partly ascribed to the great 
demand for grey pease to make peasemeal bannocks — ^the favourite 
food of the peasantry of the eastern Borders — and partly because 
some of the dry soils and sunny slopes of the Border counties are 
singularly well adapted for pease. On shaley or splintery soils, 
in early situations, pease are sometimes taken instead of turnips. 
"When pease are successfully grown they leave a clean stubble. 
They are now generally sown with the drill-machine. Beans and 
pease are stacked in the oblong form. Winter tares or vetches are 
rarely sown. In both counties there is a large acreage under 
spring tares, which are partly used for horses in summer, and 
chiefly as autumn food for fattening cattle. 

EAPE. 

JText to Dumfries, Berwick grows the largest area of rape, and 
Eoxburgh follows as the third rape-producing county. Eape is 
sown in July, after lea, and after the summer flush of grass is over, 
so that two crops are thus obtained in one summer. It leaves the 
land also. in excellent condition for wheat, which usually succeeds 
it. It is eaten in the months of September and October, by fat- 
tening sheep and sometimes by breeding ewes — ^by the latter for 
inducing early lambs and twins. 

BOOT CROPS. 

Turnips occupy the most prominent place among root crops. 
The importance of this crop, as essential in a rotation to clean 
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and recover exhausted soils, to manure land for several succeed- *, 
ing crops, as the hest media through which nitrogeneous food is 
transmitted from the atmosphere to the soil, and as the hest food 
for either fattening or store stock, is fully appreciated by the 
Border fanners. Eoxburgh has the largest proportional acreage, 
and Berwick next, under this crop ; both counties having under 
turnips about one-fifth part of their total acreage under a rotation 
of crops. This fact of itself is perhaps the Mghest eulogium that 
can be paid to the agriculture of the counties ; for, as a general 
rule, turnip culture and its usual attendant — sheep-husbandry — 
form the basis of the highest farming. Nor is it only with 
respect to acreage that they excd in turnips ; it may safely be 
aflSrmed, that for efficient turnip culture and yield of roots per 
acre the county of Eoxburgh is not surpassed by any county in 
Scotland,— the same is applicable to several districts of Berwick ; 
but, on the whole, the latter county, from having a larger area of 
retentive clays, is not so well adapted for the culture of turnips 
as Eoxburgh. The western districts of the latter county may also 
be excluded from that high position as regards successful turnip 
cultivation applicable to it generally, for the thin and tilly clays 
which extend over part of the parishes of Ancrum and Maxton, and 
over nearly all of those of St Boswells, Bowden, l^to, and lillies- 
leaf, are not favourable for the production of root crops. With 
the exception, however, of these clay districts of both counties, 
high turnip cultivation is exhibited in the weedless and finely 
reduced fallows and highly manured fields, in the ridges skilfully 
drawn, careful hand and horse hoeings, and in a luxuriance of 
shaw that affords no place for vacant ground, which everywhere 
prevail This advanced state of turnip husbandry is only worthy 
of those counties into which drill or ridge culture was first intro- 
duced, and which had for several years a large area of tmnips 
under that mode before other counties followed their example. 
The system of preparing land for turnips has during the last fif- 
teen years greatly changed. Formerly several ploughings in 
spring were regarded as essential ; now on many farms spring- 
ploughing is abandoned, and surface cultivators, grubbers, and 
scarffiers adopted. Greater attention is also given to the autumn 
furrow now than formerly, and one deep furrow in autumn when 
the soil is dry is regarded as worth ten ploughings in spring, and 
is half of the preparatory labour for the turnip crop performed. 
The use of surface cultivators in spring secures two requirements 
essential to successful turnip culture — a fine surface tilth, and a 
sufficient degree of moisture in the soil to braii’d turnips; by 
frequent ploughings in weather the latter is totally dissipated, 
and an unequal braird, if not a useless crop, is the result. By 
surface tillage the moisture has no means of escape,, as there is 
no inversion of soil ; so also the use of suiiace cultivators for 
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securing, or rather for preserving, a fine surface tilth. No com- 
pact furrows or unyielding olo& are by these brought to the sur- 
face, but a finely-reduced soi^ as left by the action of the winter’s 
frosts, is prepared for the reception of the seed. "When land is 
dirty, and when farmyard manure is applied in the drill, there is 
not a sufficient depth of surface tilth to earth up a ridge without 
a ploughing in spring ; spring ploughing, however, should be 
avoided where circumstances permit. Where ploughing is adopt- 
ed, this operation is generally immediately followed by harrowing, 
and this again by rolling. When the land is allowed to lie a few 
days after either having been ploughed or grubbed, it ought to be 
left in a rolled state, to prevent the dissipating of moisture. Some 
farmers object to this, on the ground that it not only prevents the 
destruction of couch-grass in dry weather, but fosters its growth. 
Eolling has no doubt this tendency, but the advantages it secures 
preponderate over the disadvantages, and the presence of couch- 
grass is not compatible with high farming. Part of farmyard 
manure is applied in autumn, but by far the largest proportion is 
applied in the drill. Many farmers adopt manuring in autumn to 
expedite turnip-sowing, but few, apart from this advantage, ap- 
prove of it. Thus, Mr Wilson, Edington Mains, Mr Hardie of 
Harrietfield, Mr Usher, Stodrig, Mr Logan, Woodend — ^all cele- 
brated turnip-growers — manure chiefly in the drilL Apart from 
the waste from filtration consequent on autumn manuring, un- 
questionably the turnip succeeds best where farmyard manxire is 
within the immediate reach of its roots. This is best secured by 
manuring in the drill, and a less quantity of manure is thus 
required, as it is all availabla The writer, from repeated trials, 
has found that manure in the drill produces a hufider crop of 
turnips than when applied in autumn, and the difference in favour 
of ihe former is especially remarkable with swedes. There are 
doubtless circumstances which render autumn manuring impera- 
tive, such as when a farmer has a larger area under turnips than 
forces to work it, steep land which the operation of applying 
manure in spring destroys, and light open soils, on which manure, 
if not well prepared, operates iujuriously in the drill Autumn 
manuring in almost aU such cases is adopted in both counties. It 
is the general practice for farmers to apply farmyard manure to 
the whole of their turnip “break,” and thus they leave no portion 
of land solely dependant on artificial manure. The rank cereal 
crops produced, and the free use of artificial foods, enable them to 
carry this out Some farmers pursue a system of keeping a year’s 
manure beforehand, while others use all up to what is made within 
two months from the time that it is applied The latter is the 
most prevalent mode, and the former is chiefly adopted where 
autimm mannmg is carried out There is an evident waste in re- 
teining farmyard manure over the summer months unless it is kept 
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undercover, and as manure made from ricli food is in a green state 
equally as valuable as in an old, the using up of the manure is the 
preferable mode. I#st season a Eoxburghslure fanner tried a new 
experiment with turnips. The field he experimented upon consists 
of a fine loamy soil, clean, and in high condition. Last autumn he 
ploughed, harrowed, &c., the field, formed the drills, manured in 
the &11, and closed them ; in fact, performed in autumn all the 
usual spring operations for turnip culture up to seeding. The land 
was left in drill all winter. In May the drills were slightly har- 
rowed down ; guano applied to the tops of drills, after which the 
drills were again earthed up with the plough, and the seed sown. 
The surface tilth was remarkably fine, and the result is an excel- 
lent crop'of turnips. Manure, when applied in the drill, should 
not be allowed to waste from evaporation, but covered up as soon 
as spread. This is best attained when either some ploughs are em- 
ployed to form ridges, and others speedily to close them, or when 
all the ploughs follow each other, forming the ridges the one way, 
and closing them the other. The double mouldboard plough is 
generally used for ridging, although some farmers, for lightness of 
draught, use the common plough. On imperfectly reduced soils 
the latter implement is preferable to the other, as it does not collect 
so many dods into the centre of the ridge. Drilling 27 inches 
apart, seeding with 5 lb. of Swedish seed per acre, and 2 lb. of 
the common varieties, leaving the plants ten inches apart in the 
rows, frequent horse-hoeings, and sometimes a light plough-paring, 
are, apart from artificial manuring, the chief operations necessary 
to raise a turnip crop. The quantity of farmyard manure applied 
in the drill is from 15 to 20 cart-loads. Artificial manure is sown 
with the hand on the top of the latter ; and among a great variety 
of manures now used, a mixture of superphosphates and Peruvian 
guano is the favourite, and withal the most successful manure ; 
three-fifths of superphosphates, and two-fifths of Peruvian guano, 
are the usual proportions. For swedes, Peruvian guano alone, 
with twenty cart-loads of well-prepared farmyard dung, is the best 
manure. The varieties of turnips generally sown are of the Swed- 
ish — Skirving’s and Marshall’s ; of the common — ^yellow bullock, 
green top, and white globe. The proportional acreage under 
swedes has, within the last tenyears, greatly increased. White globe 
is the variety to use first; as it is the best to begin hoggs upon ; and 
when it can be preserved until spring, it is best for lambing ewes. 
The storing of turnips is an important matter. Those farmers who 
store them for spring use for cattle, usually ptill by the end of 
November, while yet full of sap, and put them into oblong pits, cor, 
into large square heaps three feet deep. The latter mode is the 
best, as it exposes less upright surface to the horizontal sweep of 
frosty winds. A thick covering of straw, with only as much earth 
as to keep it firm, is aU that is required. The writer has two 
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hundred cart-loads stored* in this way in one heap, and when'un?- 
covered in spring, they were as sound and nuiiitious as when 
newly stored. Earn falling on a flat and unprotected surface in 
this form does no injury to the turnips, and a sufficient depth of 
straw to protect them fiom frosts is the primary consideration. The 
greater the quantity put together in the square form the better, 
provided the depth is limited, as there is thereby less exposure of 
a perpendicular surface. Eor spring use for sheep they are some- 
times stored in pits over the fidd, and sometimes earthed up by 
the plough in the drill where they grow. A plan adopted in some 
of the English counties of forming a deep furrow every third drill, 
and pulling three drills, and putting tops, bulbs, and roots, unse- 
parated, into the furrow, and covering them as deep mth earth as 
the plough can perform, seems worthy of wider adoption. 

Mwngold , — ^The small acreage Eoxburgh produces is not worth 
noticing. Berwick ranks along with Haddington, as next to Ayr 
and Wigton, though far short of the area of these mangold-produ- 
cing counties. This reveals a singular anomaly, as the two eastern 
counties have nothing in common with the western counties. In 
fact the nature of the respective soils is quite.differenl^ while the 
much greater quantity of rain which falls on the west coast, renders 
the respective climates dissimilar. Depth of soil is probably an 
explanation of the seeming anomaly. Crops, however, are not 
grown solely for adaptabfli^ to soils, but their extent, influenced 
by other circumstances, MangoldSj for example, are an essential 
adjunct to dairy farming or the soiling of caittle, and generally 
when these are moetnarded onl^ there are mangolds most grown. 
Berwick, on the whole, produces exceUent mangold, and sevei-al 
fields of this root which the writer witnessed in the Merse this 
season, coxdd not be far short of forty tons per acre. 

Poitofoes, as might be anricipated, from the extensive area that 
is allotted to the turnip crop, do not take a prominent place in the 
husbandry of Eoxburgh and Berwick. On the contrary, Eoxburgh 
has the least proportionate acreage of any of the Scottish counties 
under this crop, and Berwick next. The potato is consequently 
grown more for domestic use than for sale. The growth of this 
crop, however, for sale, has been steadily increasing of late. Orkney 
reds and some of the coarser varieties of whites, are the varieties 
chiefly planted. American earlies, and Prince Kegents, though 
they command a higher price, yet from their deficiency of haulms 
not affording a sufficient covering to the soil, they are not so pro- 
fitable for a succeeding crop as the luxuriant haulmed varieties. 
An intelligent farmer lately told the writer that he had a quarter 
of barley to the acre less after early than after red potatoes ; the 
writer has witnessed similar results 

Of CarroU, CaJAage, Bere^ Rye, Flasc, Jkc,, the area under 
each and all is so small in. both counties, that they belong more to 
a horticultural than an agricultui*al paper.” : . 
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_ • AETmCIAI, GRASSES. 

Having two crops — first and second years^ — under grass, it con- 
sequently extends over about the double of tlie area of any other 
crop. Both years* grass in both counties is chiefly used for pasture. 
On the majority of the farms a small field of the first year’s grass is 
annually cut for spring food for horses, but with the exception of 
some heavy clay farms in the Merse and Lilliesleaf parish, gene- 
rally little artificial hay is cut for sale. Of late years great improve- 
ments have been effected in the mode of sowing grasses. . Machine 
has been substituted for hand sowing, light for heavy harrows. A 
finer surface tilth previous to the sowing of seeds, and a firmer 
•compression of the soil after, have all tended to improve artificial 
pastures. Seeds are generally sown after land is rolled, for the 
purpose of securing for them an equal depth of soil harrowed in 
with light harrows, and the sowing operations completed with a 
second rolling. The following mixtures of seeds adopted by well- 
known agriculturists, show the prevailing custom of different dis- 
tricts in the counties. Mr Wilson, Edington Mains, allows for the 
field he annually sows for mowing red clover and Italian ryegrass 
only, — ^for pasture 141b. of mixed clover, consisting of wMte and 
alsike clovers, trefoil and a little parsley, the proportions being 
often varied according to soil, and half bushel perennial ryegrass 
per acre. Mr Usher, Stoding, generally sow^-s for pasture 12 lb. 
yellow clover, 4 lb. red, and 4 lb. white, with only about two- 
thirds of a bushel of annual ryegrass. LIr Craw, Whitsomehill, 
for pasture sows 6 lb. of white clover, 4 lb. yellow, 2 lb. alsyke, 
2 lb. rib-grass, and from three-fourths to 1 bushel of perennial 
ryegrass. Mr Bruce, Easter Langlee, sows 4 lb. of white clover, 
4 lb. of yellow, 3 lb. of cow grass, or perennial red clover, and a 
little alsike. Mr Allan, Billiemaius, sows two-thirds of a bushel 
of perennial ryegrass and Italian mixed, 2 lb. of alsike clover, 
4 lb. of white, and 4 lb. of cow grass, Mr Mills, Greenend, St 
BosweUs, uses per acre 4 lb. of yellow clover, 4 lb. of white, 4 lb. 
cow grass, and 2 lb. of alsike. Mr Mills substitutes cow grass 
for red clover, because his land is “tired” of the latter. Mr Hardie, 
Harrietfield^ Kelso, sows 6 lb. of white clover, 4 lb. of yellow, 
4 lb. of red, and 1 lb, of perennial ryegrass. The latter gentle- 
man has, by accurate experiment, ascertained that, upon his farm, 
alsike clover is the latest clover in spring, and will not feed so 
many sheep per acre as white or red clovers. On the whole, alsike 
clover is most successful in high situations. The same gentleman 
has also tried Cock’s foot grassy but did not find it equal as p^ture 
to perennial ryegrass. Perhaps the greatest drawback to the use 
of such natural ^sses as crested dogs-tail grass, 
afyz, ,&c., is the risk of seeding land with couch-grass, Ac.y as these 
varieties ate difficult to obtain fi:ee of spurious seeds. Erom an 
analysis by Ur Voelcker, it appears that crested dogs-tail grass is 
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one of tlie most valuable varieties, and this is home out by the ex- 
perience of one of the most intelligent practical farmers in Berwick- 
shire, who annually sows a quarter of a bushel per acre of this 
variety for pasture, and who for several, years has realised the 
highest price for his lambs, Mr Usher says, that although Italian 
ryegrass is stiU largely grown by some farmers in Kelso district, 
yet it is rather getting out of favour, as it is injurious to clovers. 
The writer has ascertained that this is the case throughout both 
counties generally. For soiling cattle, and for yielding several 
cuttings, Italian is the best variety of grass ; but this shall be after- 
wards referred to. 

Bvmmer fallowing demands a passing notice. In Eoxburgh the 
system -is all but abandoned. In Berwick there is still a con- 
siderable area under fallow, but it is rapidly diminishing. Some 
of the most intelligent farmers still contend that it is the most 
profitable mode to adopt on cold, tenacious clays, and that better 
crops of wheat and cbver are thus obtained. Doubtless, soils 
difBcult to reduce, and which yield a poor crop of turnips, ought 
to be fallowed, as they are, under existing circumstances, not 
adapted for root crops. It is the physical condition of these soils, 
however, that operates injuriously to turnip culture, and this can 
be ^eatly changed by efficient management, such as draining and 
liming. 

OEMPIEMENTS OF HUSBANDEV. 

In this department there have not been many new introduc- 
tions, but chiefly improvements effected on old inventions. The 
farmers of either county have not been carried away by a mania 
for possesdng new and often comparatively worthless imple- 
ments. The implements in general use embrace the common 
swing, paring trench, and subsoil ploughs. The short-bodied 
cart for ordinary farm purposes, and the long cart without 
attached or removable frames — for hay and the in-gathering 
of crops, faBow-grubbers, heavy and Kght, and drill-grubbers 
of various kinds, harrows, common brake and Korwegian, grass 
and grain broadcast sowing machines, self-feeding turnip sow- 
ing machines, wooden and iron rollers or clod-crushers, turnip- 
cutters, and guano-crushers, com and cake bruisers, attached to 
fixed thrashing-machines driven by steam power, and, as formerly 
mentioned, drill and reaping machines, &c., &c. A trial was made 
of the steam plough this season (1861) on the farm of Edington 
Mains, and those who witnessed it were satisfied with the work. 
Unquestionably, if the use of the steam plough is in any case 
practicable or profitable, it must be on deep clay soils, and in large 
square fields, such as prevail in the Merse of Berwickshire* Apart 
ftom the Merse, however, and the Vales of Teviot and Tweed, the 
greater portion of land is, from its shallow nature, and from hav-^ 
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ing often protruding rock, not adapted for steam cultivation, so 
that if the success of future agriculture depends on steam cultiva- 
tion, as some predict, many border farmers are fated to remain 
stationary. The common malleable iron swing plough is in most 
use, and is made to take a rectangular furrow of uniform depth. 

Depth of furrow is generally related by the nature of the soil 
and the time of ploughing. The autunm furrow -for fallow is 
ploughed from 10 to 12 inches deep, lea from 6 to 8 inches, and 
land, after turnips, about 6 inches. Grass-seed machines, which 
sow a breadth of 16 feet, are universal, and machines for sowing 
grain are now also considerably used. An implement lately in- 
vented by Mr Thomson, engineer. Stow, has, during the last two 
years, been introduced into the west part of Eoxburghshire, and 
promises to become useful A grass-seed machine is attached to 
an ordinary sized roller, and covers the same breadth, and is so 
attached that the grass seed may either be deposited before or 
after the roller. The operations of seeding and rolling are thus 
completed at once. Heavy clod-crushers are rather getting out of 
usa Farmers have learned fi‘om experience that there is nothing 
so injurious to land as the use of weighty implements for although 
these may make a finely-reduced surface soil, yet they render the 
soil, a few inches below the surface, firm and compact, and, in 
fact, undo former labours. The use of such implements may indeed 
be taken as a test of bad farming, for drains and lime are the best 
means for reducing any variety of soil, and the means good 
farmers generally employ to accomplish this end.* The grubber 
was introduced into Eoxburgh about the year 1841, and, as already 
noticed, has proved a most useful implement for surface tillage. 
The turnip cutter too — Gardner’s and others — ^has proved a great 
boon to the farmer, both as regards the economising of food and 
inducing the rapid fattening of stock. The lessening of manual 
labour consequent on the introduction of cake and guano-crushers, 
&c., &a are well known. 


STOCK HUSBANDEY 

embraces several important branches of Border agriculture. 
The solely pastoral farming is confined to the Cheviot and 
Lammermuir ranges, the lofty peaked feUs of Upper Teviot, 
and the Liddlesdale Hills. This kind of farming has under- 
gone little change for a long period, save that the area under 
it has greatly dinnnished, and is rapidly diminishing. The breeds 

* It would certauily indicate good on the part of clay-land timers to 

be able to dispense entirely with heavy clod-crushers. These are no doubt less used 
for pulverising the land than was wont to be the case. Drainage has greatly a^sied 
by rendering the land sooner and better suited for the plough, while the action of 
the atmosphere completes the pulverising. Onmosfrfeinns, however, heavy rollers 
and clod-crushers are found at times to be invaluable implements. — ^E d. 
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of she^ in tlie pastoral districts are Uachfaced and Ohmot Tliougli 
tliere are a few flocks of tlie former in Liddesdale, yet this breed 
is now almost solely confined to the Lammermnirs. Crossing this 
breed with Cheviot or Leicester male sheep is very general, and 
as has long been the custom of those who adopt crossing, ewe 
lambs are bought at West Linton market fox breeding ewes. 
Lambs produced from blackfaced ewes and Leicester rams fatten 
with amazing rapidity ; and some of those reared on the pastoral 
hills on the south-east of the Lammermuir range are not surpassed 
by the best-fattened lambs in lowland situations. The Cheviot 
breed still prevails on its native mountains, the Cheviot hills — 
and is also the chief breed in Liddesdale, Teviotdale, and on the 
Lammermnirs. With the exception of Dumfiries, Eoxburgh is not 
equalled for a superior breed of Cheviots’ by any county ; and the 
fact that in it are reared and grazed the flocks of the three most 
renovmed breeders of Cheviots, — ^Mr Aitchison of Linhope, Mr 
Elliot of Hindhope, and Mr Brydon of Moodlaw — some of the 
flocks of the latter gentleman being grazed on the south-western 
confines of the counly — proves its pre-eminence in this breed of 
sheep. In the absence of statistics it is difficult to form a close 
estimate of the comparative numbers of blackfaced and Cheviot 
sheep in the counties, but these may be roughly estimated as six 
Cheviots for one blackfacecL Occupying the highest hiUs, the 
blackfaced breed, as improvements advance, is diminishing; indeed 
aU upland improvements tend to make the Cheviot breed supplant 
the blackfaced; and, again, the half Leicesters supplant the 
Cheviot, and the Mi-br^ Leicester goes on extending its rmge. 
This- is well illustrated in the change of stock exhibited at the 
great lamb fairs of Sk Boswells and Melrose. Formerly, at the 
first-named fair, Cheviots were exhibited in great numbers ; now, 
not a Cheviot lamb is shown. Formerly, at Melrose Fair, some 
lots of hlaekfaced were shown, and the number of Cheviots far 
exceeded that of half-breds. Now, no blackfaced lambs are ex-r 
hibited, and the show of half-breds far exceed that of Cheviots. 
The only improvements effected on pastoral ranges are surface 
liming and closed drains, and these have been carried out on a 
very limited scale. Where they have been carried out, however, 
they have greatly improved the pastures. Artificial shelter is still 
almost unknown, and mountain flocks have no shelter save that 
afforded by the conformation of the hills. Hill shelter seems to 
he more n^ded now than foimerly, for the recent introduction of 
a larger breed of Cheviots— not an improvement— wMch are soft, 
and not fitted to endure the severity of winter, will only tend to 
profit when associated with increased cara Ascending the scale 
of better- fed flocks, tJie Cheviot jloch, with half ’-bred lambs, 
next demands notice. Here we leave the wholly pastoral . and 
come to the partly arable and partly pastoral farm. Of late years 
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tills description of fanning Las greatly increased, and' it prevails 
in all upland districts where land has been recently reclaimed, 
gome of the lowest-ljdng farms of Lammermuir, those in lender- 
dale, and in the parishes of AshMrk, Kirton, Bednile, and More^ 
battle, belong to this class. The management of pastoral land 
is doubtless distinct from that of arable, but when both are on the 
same farm, the one is farmed so as to suit the other. This is 
indeed imperative where Cheviot ewes are crossed with Leicester 
rams, as half-bred lambs are only successfully reared where the 
mothers get turnip food in spring, and the lambs, along with the 
mothers, get a few hours’ run over sown grasses in summer. The 
arable and pastoral land are thus made a mutual benefit, the crops 
of iiie former improving and providing for a greater number of 
sheep ; and the sheep, on the other hand, imparting fertility to the 
arable land, and this is generally a very successful mode of farm- 
ing. Apart from these advantages, sheep whichget sown along vrith 
old pastures are less liable to disease, such as “ loupin’ ill,” which is 
prevalent on the JBorder hills. One drawback to half-bred lambs 
is, that secondary ewe lambs can only be obtained to maintain the 
breeding flock, but the extra prices realised for half-bred lambs 
more than compensate for this drawback. 

Still higher in the scale of improvemenl^ and more valuable, 
are, half-bred flocks, with three parts bred lawhs. These are kept 
on lower lying and wholly arable farms. Compared vrith Cheviot 
ewes, half-breds rec[nire higher ke^ and better shelter, and yield 
more mutton and wooL They are also, more prolific ; and it is 
not rare for flocks to yield two-thirds of twins. The lambs are 
eagerly sought for by hogg-feeders, as they fatten much sooner 
than half-breds. 

The last and best variety of breeding sheep are pure bred 
Leicesters. These are kept as regular stock by a great many 
farmers in the Kelso district, as well as in the low lands of 
Berwickshire, for breeding rams. This system sprung up vrithin 
the last twenty years ; and so rapid has been its progress and so 
marked its success, that at the annual tup show and auction sales 
held at Kelso in September, the show of Leicester rams is not 
equaled for numbers and quality at any fair or auction sales in 
Scotland. The average show is about two thousand, and breeders 
from aU parts of Scotland, Ireland, and the north of England, are 
' attracted to purchase. Fifly pounds are frequently given for a 
superior ram, and some large lots average upwards of £1B, . The 
weU-knovm names of Lord Polwarth, Mr Cockbum, late of Si^- 
path; Messrs Stark, Mellenden; Simson^ Blainslie; Simson,.Cdart- 
hill; Hardie, Harrietfield ; Purves, Bumfoot ; and many others who 
might he named^ stand high as breeders of this dto of sheep. 
Considerable discussion has recently taken place conceroing the 
true Leicester or Dishley breed, some contending' that the sheep 
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of Kelso district are pure Leicesters ; wliile others contend that 
the smaller-honed sheep south of the Tweed are the true de- 
scendants of the Dishley breed. Both parties are probably correct ; 
and the difference of form now manifested by the so-called diffe- 
rent breeds is not greater than might be supposed between two 
off-shoots of the same breed, having been differently treated in 
different climates. As it is, the Kelso farmers ought to stick to 
the breed of sheep they have adopted, as they yield more wool, 
and have larger fi^mes than the other off-shoot from Bishley; and 
their aptitude to fatten is home out by the unequalled rapidity 
with which they are matured for the market, ^d this brings 
under notice a most important branch of farming lately sprung up 
also— viz. the fattening of hoggs (one-year-old sheep) ; and here 
also, in this branch of farming, Berwick and Eoxburgh take the 
foremost position, Farms best suited for this mode of farming 
are those which have a dry soil, and an undulating, southernly 
exposure. Some farmers fetten the produce they breed ; others 
who have no breeding stock purchase lambs at St Boswells and 
Melrose fairs. The lambs are kept on hay or stubble foggage 
till the end of October, when they are folded on white globe 
turnips for about six weeks. They are then put on cut turnips, 
and get a little cake and oats, and are frequently ready for ^e 
butcher by the end of April Of late years several farmers have 
by the beginning of May realised 60s. per head for hoggs out of 
the wool It may here be remarked, that for the proper distribu- 
tion of their excrements, and for allowing the land equal tramp- 
ling, it is essential to shift hoggs, getting cut turnips every day. 
In concluding these cursory statements regarding the breeds of 
sheep in the counties, the writer has pleasure in recording that 
the Leicester breed of sheep in the counties of Eoxburgh and Ber- 
wick is not equalled in any county in Scotland ; that the Cheviot 
breed in Eoxburgh is not surpassed in any other county; and that 
both counties, apart from quality, maintain a greater number of 
sheep in proporiion to their totil acreage, than any two other 
counties in Scotland 

CaMe . — ^Concurrent with sheep husbandry in lowland districts 
is that of cattle. This department, too, occupies a prominent place 
in both counties, and they both stand high, especially in the 
d^artment of fattening cattle. Dairy farming there is none save 
that only which is necessary to supply domestic wants. Kor 
does the Border farmer boast of owning a long-pedigreed breed of 
cattle, such as are only kept to swell the successful lists of the 
National Show, although in this department, too, Messrs Dickenson, 
Magdalenhall ; Milne of - Faldonside ; Wilson of Cumledge ; Sim- 
son, Blainslie ; and Brodie, Clarilaw, — ^are well known as success- 
M exhibitors at local as well as at the Highland Society’s Exhibi- 
tions. ^ The majority of the Border farmers judge, and judge truly, 
that high and profitable farming is more fitly, and certainly more 
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frequently, associated witlx luxuriant crops and weedless fields, 
than with the mere ownership of cattle, which any one with 
capital may possess, if he chooses to purchase, and which withal 
often owe tihieir success to over-feeding. The breed of cattle, how- 
ever, as short-horns, are equal, if they do not surpass, any other 
county ; but they are generally kept more for profit than fancy. 
Each farmer keeps as many cows as support so many calves, as 
half the number of cattle he usually fattens, so that his annual 
cast of fattened cattle are half of them bred on the farm, and half 
bought in. This accounts for the comparatively small number 
of cattle in the counties as given by the Highland Society’s 
returns. These returns were drawn up prior to the time the 
Border farmers purchase cattle to fatten, which is generally in 
September ; and these cattle are chiefly bred in other counties, 
and bought at ISTewcastle, Falkirk, Jedburgh, and Kelso fairs. 

The different modes of fattening — ^ia stalls, boxes, and in courts 
— ^are all" practised ; but the latter mode is the most prevalent. I 
give the practices of a few weU-known fatteners of cattle, whose 
produce often swells the number of the first-class cattle exhibited 
at Newcastle and Smithfield Christmas Shows: — Dr Murray of 
Kersknowe, Kelso, who annually fattens from seventy to ninety 
cattle rising three and four year old ; feeds almost entirely on white 
globe till nearly the 1st of January ; after that time, on cut swedes ; 
finishing off with from 4 to 6 1]). of oil-cake for the last six weeks 
— ^time of fattening, five or six months. Mr Mills, Greenend, 
St Boswells, feeds part in courts and part in boxes, but prefers the 
latter, and allows 4 lb. of oil-cake the last three months. Mr 
"Wilson, Edington Mains, also feeds partly in boxes and partly in 
courts; puts. in his cattle to fatten about the 1st of October, 
giving about 1 cwt. of globe turnip daily to each bullock at two 
feeds. He also gives each beast a mash twice arday, which con- 
sists of chopped stmw moistened with a gruel which is cooked in 
an open kettle. The gruel is made by boiling ground rape-cake 
and meal of any kind of grain, which happens to be cheapest at 
the time. The weight of cake and meal Mr Wilson allows to his 
cattle is usually about 3 lb. per buUOck per diem, and the allow- 
* ance is mcreased as the animal approaches marketable fatness. 
Mr BEardie, Harrietfield, one of the best cattle-fatteners in Scot- 
land, and who frequently gives from ^20 to ^30 for cattle to put 
in to fatten, feeds part in boxes and part in courts. Mr Hardie 
generally depastures about forty cattle — about half the number 
he usu^y fattens— on old grass, and allows them a little cske 
for a month before they are put in to fatten. He commences witfi 
white globe, which he continues for a month, and after allows cut 
swedes. From the time the cattle are put in to the fee they are 
sold, the quantity of cake allowed increases from 2 to 6 lb. ^ This 
year Mr Hardie had some remarkably fine year-old sucklings ; 
they could not be short of 60 imperial stones. Mr Bruce, Easter 
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Langlee, feeds annuaHy about fifty cattle in courts ’wliicb bold 
five, cattle ; in the courts are covered .eating-troughs. Mr Bruce 
prefers courts to boxes when the climate is good, as cattle always • 
look better out of courts than out of boxes. Mr Bruce allows for 
each beast during the period of fattening about 3 cwt. of mixed 
com and cake. 

From few farms having a field of rich old pasture there are very 
few cattiie fattened off grass. The want of such fields, adapted as 
they are for yielding food in all seasons, and for every variety of 
stock, is probably the greatest defect in the farming of Eoxburgh 
and Berwick. Nor is the soiling of cattle much practised, al- 
though a very few farmers carry it out very success&lly. Apart- 
from other considerations, the valuable manure obtained from the 
soiling of cattle is a strong argument in favour of this mode. On 
the other hand, the artificial feeding in open fields, so far as manu- 
rial benefit is concerned, is not so well saved as the excrements 
from cattle in an open field in summer, being partly carried away 
by evaporation. The following successful results from liquid 
manuring and soiling were obtained last season (1860) on the 
home farm of Milnegraden. The gross produce was Itsdian rye 
grass — ^the yield of a field of 7 acres. 


PlotighiDg 7 acres, at 10s. per acre, 
Sowing, liarrowmg, and rolling, 

21 Bushels seed, at 6s. 6d. per bushel, 
7 cwt. Pemviaai guano, at IBs. 6d., 
219 tons liquid manure, not chaxg^, 

Cosfcof 


Ist entting, ^ 
£4,Vs.4td. 


Engineer, B days, at Bs. per day, 
WorMng horse, B days, at Bs. per day, 
Cutting and carting home grass, 


iSxpenditiire. 
£B 10 0 
2 2 0 
6 16 6 
: 4 14 6 

one 

0 9 ^ 
0 9 0 
0 9 9 
BOO 


Returns. 


Isf. Catting 82 tons 7 cwt,, consumed as under — 


From 23d 
June 
to 

21st July. 


Tons. Cvt. 

10 West Highland 

Cattle, • . 41 10 

44 Sheep, • . 23 2 

8 Ebrses, . . 12 15 at 2d. per st. 

6 Cows, ..50 do. 


£17 0 0 
6 13 4 


Total cosmned, . 82 7 


2d, Cutting 104 tons 7 cwt., consumed as under — 


From 21st July 
to 

25th August. 


26 Cattle,* 
44 Sheep, 

8 Horses, 
6 Cows, 


Tons. Cvt. 
83 10 
11 15 
7 7 

1 15 


Total consumed, 


104 


9 16 0 
2 6 8 


Carryforward, . £21 11 IJ £85 16 0 


* On 18th July, 16 cross-bred bullocks were added to the foregoing 10 West 
Highlanders. 
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Expenditure. Returns. 
Brought forward, . £21 11 £85 16 0 

Zd. Cutting 59 tons 13 cwt., consumed as under — 

Tons. Cwfc. 

18 Cattle, , 64 0 

18th October, i 8 ^ .... 7 10 8 

Total consumed, . 59 13 

ith. Crops consumed on ground as under — 


46 Sheep for 3 weeks, at 6d. each per week, .... 390 

Bent of the above 7 acres, . . . . 14 0 0 

Poor Rates, ....... 0 10 6 

Cost of 2d and 8d cuttings, . . ' . . 8 14 9 


10 West Highland bullocks put into feeding byre, 

18th June, cost £14, sold Slst August for £18, 

10s., leaving a profit of . 45 0 0 

16 Cross-bred bullocks put into feeding byre 18tH 
July, cost £13 each, valued 13th October at £18, 


leaving a profit of . . . . . . . . SO 0 0 

44 Sheep 10 weeks in pens, cost 27s., sold at 34s., leav- 
ing a profit of . . . . . . . . . 15 8 0 


£44 15 7M187 3 8 
Deduct expenses, . 44 15 

Nett profit, . £142 8 04 

Tor this detailed accoimt the writer is indebted to Mr Bardner, 
manager of the farm. The yield of grass appears to be extra- 
ordinary, but it ought to be remembered that Italian or any 
grass is very weighty when newly mown.* The nett profit from 
7 acres is also extraordinary, and could have been obtained 
by no other means than by the soiling of cattle. Liquid manur- 
ing and soiling to be successful must be associated, for the one is 
as closely connected with the other as seed-time and harvest. On 
grasses alone is liquid manure of any use, for to apply it to cereal 
crops it is generally injurious, and where it is not, the soil must 
be exceedingly poor and badly managed. 

The high and increasing prices of beef during the last season 
added considerably to the profits derived from cattle, and conse- 
quently increased the nett profit derived from liquid manuring. 
Tor the liquid manure nothing is charged, nor is any chaige made 
for steamed rape-cake— of wMch the fettering cattle, in addition 
to grass, got each 4 lb. per day— as 4 tons of valuable solid excre- 


* It might have been quite as satisfactory just to have given the gross we|gjit 
of the grass which the 7 acres produced. This statement shows a very suwessfui 
instance of feeding stock, but an estimated and an actual value make up total 
returns. The grass given to horses and cows is valued at too high a figars^u^ 
higher than it yielded in soiling cattle, or in consuming it with sh^ upon the 
ground,— Ed. . " . 
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ments obtained daily therefrom are more than an equivalent for 
the actual value of the cake and the man’s wages who attended 
the cattle. If interest on outlay for tanks, pipes, and machinery 
had been charged in the expenditure column, as ought to have 
been done, the sum shown in the account as nett profit would have 
been widely difierent. Por example, supposing that 6^600 of 
capital had been invested for machinery, and 7 acres the total 
area on the farm to which liquid manure had been applied, £92 — 
allowing 10 per cent on the capital expended — ^instead of £14:2, 
would have been the actual profit obtained. It must be borne in 
mind, however, that machinery for the distribution of liquid 
manure over 70 acres does not involve much more expenditure 
than machinery for 7 acres ; therefore the absence of interest 
. being charged in the foregoing account does not greatly deti’act 
from the favourable results it shows of liquid manuring and of 
soiling cattle.* 

By soOing, &c., sixiy bullocks are annually fattened on this 
small farm of 176 acres. 

Horses are bred chiefly for agricultural work, not for sale. They 
are partly of Clydesdale, and partly of English breed, and partly a 
cross between these breeds. On farms in l^xburgh, where the 
five-course rotation is practised, a pair of horses are allowed for 
100 acres ; in Berwick, 80 acres are sufficient for a yoke of 
horses, or, in other words, a farm of 600 acres in Roxburgh re- 
quire sis regular pairs of horses, andapair for ‘"oddwork;’^ while 
a farm of the same size in Berwick requires an additional pair. 
Uor is it probable that any change in the mode of agriculture will 
require a greater number of horses to work the same extent of 
l^d. Improved cultivation by no means increases horse labour, 
for after a farm is well drained and limed, it does not require much 
labour. True, an increased production consequent on improved 
farming requires extra work ; but so far as horse labour is con- 
cerned, this is limited merdy to extra cartage of grain crops, 
and manure, and is more than compensated for by the other cognate 
result of higher farming, less and lighter tillage. The old practice 
of grazing horses in open fields during summer is still general, 
although not commendable. Horses, in warm weather, are better 
in the stable ; while a great saving is effected by feeding them pn 
cut grass. 

In Swine neither of the counties takes a prominent place. 
JTearly all of them are kept for home use. 


* The actual TsQue of the rape-cdce ^ven to the cattle maj here be stated : — 

10 West Highland cattle at i lb. each, daily (69 days), £5, 15b. 

16 Cross-bred bullocks, „ (87 days), 11, 12s. 

The sheep, during the last six weeks, received each ^ lb. of Indian com, the cost 
of which was — 44 (2ieep) x 42 x ^ m at Id. per lb. = £3, 15s. 4d. 

II these sums are to be deducted from the gross returns, some value would re- 
quire to be put on the manure obtained from the cattle and sheep. 
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Markets for fat stock — sheep and cattle — are only held at Kelso 
and Beirwick. St Boswells is the principal fair for both counties 
for Leicester and half-bred lambs, and so also Melrose, the largest 
lamb fair in Scotland, for half-breds and Cheviots. The principal 
fairs for draught ewes are held at Kelso and Melrose ; for store 
cattle, Jedburgh and Kelso ; and for Cheviot tups, Hawick ; and 
horses, Kelso. These fairs are all in the county of Eoxburgh, and, 
strange to say, the county of Berwick has no fair of great import- 
ance. Dunse fairs for ewes and lambs, and Earlstone for cattle, 
are gradually declining. There is evidently wanted in the south 
of Scotland a market for cattle such as Falkirk market is for the 
north. St Boswells or Melrose would be central places for the 
Eoxburgh, Berwick, and East Lothian fatteners of cattle to meet 
the Cumberland and West counky graziers. 

MBATTS WHICH HAVE CONTEIBirTED TO AGEICULTUEAI. PEOGEESS. 

After the outline given in the foregoing pages of the stock and 
crop fenning of the two counties, it is now necessary to glance at 
some of the agents or means which have so greatly contributed to 
the recent progress of the agriculture of the -l£>rders ; and foremost 
among these is Smith’s system of parallel drainage. Previous to 
the introduction of this system, crude notions and practices pre- 
vailed regarding drainage. Even on steep acclivities — often met 
with in Berwick and Eoxbmgh — drains were regarded as rightly 
placed only when put as direct across the slope as to allow as little 
fall as possible. The result was that only 2 or 3 feet of land below 
the drains were dried, so that this method was actually spending 
money without receiving any reward The mode of cutting the 
drains wide at the bottom and filling them near the surface with 
stones, was fitted to obstruct the current of any drains, however 
properly placed. Some idea of the views entertained regarding 

when Dr Douglas, one of the most advanced agriculturists of that 
time, thus wrote: "I understand several judicious farmers think 
drains should be covered with a less depth of soil than 8 or 10 
inches, that they may be more easily opened by the plough to let 
away surface water.” Widely different was the system introduced 
by Smith. He discovered that parallel drams, 20 to 30 feet apart, 
varying according to soil, and from 2 to 3 feet deep, could only 
effectually dry land At first farmers were slow to adopt his sys- 
tem ; but those who ventured on a trial of it were soon led to cany 
it out as far as their means would permit. Since the labours of 
Parkes, drains have been cut deeper than Smith advocated. With 
regard to depth of drains, deeper cultivation will doubtless give 
greater facilities for the e]^nsion of the roots of plantsi, tod there- 
fore necessitate deeper drains. There are, however, it appears to us, 
soils, such as are shallow and rest on a poor till or worthless sub- 
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soil, that deep cultivatioii would injure, and on which to cut drains 
4 feet deep were to throw money needlessly away. It was not, how- 
ever, tiU the Government drainage grant was given in 1845 that 
drainage was carried out on a gigantic scale in the two counties. 
Landowners and farmers already cognisant of drainage being the 
basis- of every agricultural improvement, alike eagerly sought the 
Government money — the former merely accepting the money and 
becoming security for the outlay, and the latter readily paying the 
required interest. Ifever was there a more judicious loan, or one 
from which accrued so many benefits. Landowners, in some cases, 
had their estates greatly increased in value without any outlay,^ 
and farmers, through paying a little interest, became occupants of 
a workable soil and producers of luxuriant crops, labourers needed 
not to seek for labour, and all classes of the community became 
sharers in an increased production of food. The writer can furnish 
no reliable data as to the amount of Government money expended 
in Berwick and Eoxburgh j but this must be great, as ^50,000 
was spent alone in the western division of the last-named county. 
Subsequent to, if not concurrent with, the Government loan, a 
fresh impulse was given to landowners and farmers to expend on, 
drainage their private capital. Hence, in both counties, very large 
sums have been expended, both by landlords and tenants, to which 
reference will again be made. 

The introduction of Quano, too, has had a marked influence on 
agriculture. It was first introduced into the counties under con- 
sideration in 1841, and was then sold at ^18 per ton. The ex- 
traordinary results obtained 6om a very small quantity applied^ 
either to grain or green crops, soon commanded for it general favour, 
and it was soon extensively used. The extra turnip-crops which 
it produced increased the productiveness of all other crops in a 
ro&tion, and the general results were an immense increase in the 
value of all crops ; nor was it only on the arable area that guano 
produced beneficial results ; it gave a fresh impulse for the con- 
version of upland slopes, formerly unavailable for turnip culture, 
from being inaccessible to farmyard manure. Bones had, no 
doubt, been in use for several years ; but as the supply of this 
manure was limited, its application to land was limited also. 
Moreover, previous to Liebig’s discovery of dissolving bones, they 
were of no use on the Merse clays — ^in fact, the use of them was 
money thrown away. The introduction of guano and superphos- 
phate has, therefore, proved an immense boon to clay farms, and 
has partly tended to reduce the area under summer fallow. The 
quantity of guano, superphosphates, bone-dust, and other manures 
now used in the counties is very great, and probably annufdly 
amounts to d&150,000. As a general rule guano is more used 
than any other manure, and more especially on the majority of 
Merse clay soils, a mixture of Peruvian guano and hone dust pro- 
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-duces the niost satisfactory results. On light poor soils a liberal 
application of bones produces a good crop of turnips, and increases 
the fertility of the soil Several farmers prepare bones for use 
themselves, and succeed. Mr Bruce, Easter Langlee, prepares 
bones vdth gypsum in a natural state, and mixes and ferments 
them with the urine of cattle, three months previous to applica- 
tion. The average quantity of artificials applied to turnips is 
from 3 to 6 cwt., varying according to the vedue of the manure. 
£% os. per acre may thus be taken as the average amount ex- 
pended on artificials for the turnip crop. Of late years less artifi- 
cial manure has been applied to cereal- crops than formerly — ^in 
fact, this is now chiefly confined to crops which have a stunted 
appearance in spring, or to wheats on inferior conditioned land. 
This is, doubtless, a step in the right direction, as land well 
farmed, under an alternating system of cereal and grass husban- 
dry, and the turnip crop well manured, requires no application of 
extraneous manures. On such land artificial manure is injurious, 
as it, by forcing a too rapid growth, produces succulent stems, and 
the crops prematurely lodge. The increased consumption of arti- 
ficial food has also tended to preclude the necessity of applying 
any artificial manme to other than the turnip crop. The farm- 
yard manure is thus greatly improved, and liberal application of 
it impr^ates every particle of soil with those elements of fertility 
essential to produce luxuriant cereal crops. With greater atten- 
tion to the proper management and preparation of farmyard 
manure a larger consumption of artificial food, and with a con- 
tinuation of the present system of stock-farming, it is not probable 
that the consumption of artificial manures will increase in the 
Border counties. 

The introduction of railway communication into both counties, 
has also tended to develop their agricultural resources. Cheaper 
artificial foods and manures, higher prices for native products, 
and increased facilities for obtaining street manure, and lime, 
and tiles, and commodities for domestic use, are some of the 
Iruits of railway accommodation. Koxburgh is now singularly 
weU favoured with railways, but Berwick still, requires a line of 
railway through the vale of Leader, or through the centre of the 
Lammermuir range. Were the latter earned out, some of the 
heath-clad mountains of the Lammermuirs would be converted 
into rich fields of luxuriant pastures. 

- Local Agnculturcfl Societies, too, have had an influence in ad- 
vancing agriculture. Of these, the East of Berwickshire Agricul- 
tural Society, and. Kelso Farmers’ Clubs, have contributed their 
quota The east of Berwickshire, a few years ago, took a very 
prominent and praiseworthy part in aiding the cause of agri- 
culture. Eecently this society has been : dissolved, and the 
Hawick or Teviotdale Farmers’ Glub is noF tstMng the lead in 
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both counties as regards the discussiiig of important and prac- 
tical subjects. 

The Highland Society, too, has nobly done its part in contri- 
buting to the cause of agriculture. Apart from its annual gather- 
ings], the important questions it brings before the public in the 
shape of prize essays, and the encour^ement it gives to local 
ploughing societies, have in part for their &uits the 'well-managed 
farms and luxuriant crops of Roxburgh and Berwids:. -tfor need 
the writer allude to the aid which agriculture has received from 
the analysis of manures and artificial foods, and the proper 
mode of conducting field experiments, from the ffighland Society’s 
chemist, Hr Anderson ; these, if not acknowledged by the farmer, 
doubtless influence his returns. 

LANDOWNEES’ IMPEOVEMENTS, 

now, as hitherto, embrace the erection of new, or the repairing ot 
old, homesteads, cottages, drainage, laying down of plantations, 
fences for new inclosures, &a As a generS rule, however, one and 
all of these, with the exception of planting, are executed partly 
■with the assistance of the tenant. Of late years a great number of 
excellent and commodious steadings have been erected on several 
estates, some of which have been erected at a cost of cse^OOO. Eding- 
ton Mains, Boon, Haymount, may be named from among many 
others recently erected of a similar character, as singularly com-^ 
modious steadings. The steading of Simprim Mains, a farm of 
430 acres, has been highly approved of It is a coniMnatioh of 
open and covered feeding-places for cattle, and contains all that is 
requisite for an arable farm of the size specified, and the cost 
has been only cei200. It is generally a condition of contracts 
for the tenants to drive carriages or pay so much percen- 
tage on the total outlay. Buildings made during the currency of 
a leas^ without having been contacted for, are at the cost of the 
proprietor — ^the tenant driving the carriages. Cottages are gene- 
rally erected under similar conditions. Of late a great improve- 
ment has taken place in this direction. On the majority of estates 
the cottages are either all new, or the old have been repaired and 
enlarged. There was doubtless room for improvement, and even 
yet, in some districts in the Border counties, these improvements 
have to be carried out. Cottages recently built have conveniences 
in eveiy respect suited to the position of those who occupy them. 
They generally contain a kitchen, room, and two bed-rooms. 
More accommodation than this to the peasantry would be 
productive of e'dl, and involve an amount of expen(hture dispro- 
portionate to their incomes. With the peasantiy, as with every 
other class, house accommodation should involve an outlay below 
instead of above their incomes, or otherwise it becomes a grievance, 
and its alleged advantages are converted into positive e^s. 
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The landlord is generally at the cost of opening drains, the 
tenant either famishing the tiles and closing them, or filling 
them with stones. In other cases, the tenant is charged a per- 
centage on the total outlay, and again in others the tenant is at 
the sole expense. Trimming and cleaning hedgerows are some- 
times executed at the mutual expense of landlord and tenant ; 
hut, generally, the latter performs these at his own expense. 

tenants’ improvements. 

The following farms, in the best-farmed districts, are chiefly 
noticed to show the general character of the farming in different 
districts : — ^Leaving the town of Kelso by the north road, the large 
farm-house and steading of Harrietfield farm, about one and a 
half mile distant from the town, at once from its elevated situa- 
tion attracts the eye. On entering the farm lands, the well- 
trimmed hedgerows and handsome and well-hung gates demand 
attention. In keeping with these are the weU-kept approaches 
to, and lawns surrounding, the farm-house, which augur well for a 
highly-farmed farm. Being, during the summer season when the 
writer visited this farm, the cattle-boxes and courts — which an- 
nually in spring turn out from sixty to eighty of the best-fattened 
cattle in Eoxburgh and Berwick — were empty, but they never- 
theless evinced careful supervision. Ko manure wasting from 
evaporation, or from surface-sewers carrying off its liqui<^ filled 
the courts, but these and all they contained were cleaned as care- 
fully as the best-kept farm kitchen. And so also the other offices. 
Ko straw or mud was visible in the approaches to stable or 
byre, but everywhere carefully kept ; and ploughs, carts, and all 
implements of husbandry, well arranged in their proper places. 
Leaving the steading for the even more inviting fields, the first 
enclosure entered, which was in the first year’s grass, well deserved 
inspection. Its thickly-planted and darthued clover and grasses, 
its level and furrowless surface, and the entire absence of couch- 
grass, bore evidence of superior management. Kor were the 
sheep which depastured the field less at&active : these consisted 
of pure Leicester shearlings, intended for the great ram sale at 
Kelso, Their large frames, abundance of wool and evident apti- 
tude to fatten ficom their high condition, warranted them first-class 
sheep. AU the cereal crops on the farm — wheat, oats, and barley, 
were singularly equal and quite above average, and no docks, 
thistles, or weeds of any description, were to be seen among the 
grain. One field of oats only was cut, the stubble of which was 
the cleanest the writer ever witnessed. The turnip crop, too. With 
the exception of a small portion of headlands, was exceedingly 
equal, and promised to be above average. Forty cattle, intended 
for fettenmg during winter, and lately purchased, were browsing 
on a field of old pasture ; they were high-class cattle, and worth 

TRANS. — OCTOBER 1862. 2 E 
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from £20 to d&25 each. On a neighbouring field of two years’ 
old grass was a large flock of Leicester ewes — some of them 
mothers of the shearling rams. The farm contains 600 acres of 
arable land, and is partly in Eoxbnrgh and partly in Berwick. 
The soil is only of medium quality, but the use of a large quan- 
tity of artificial foods and manures have rendered it productive, 
and each department, green and grain crops, sheep and cattle, is 
in keeping with one another, and all skilfully managed. 

In the same district, and in a somewhat elevated situation, is a 
first-class managed clay farm of about 700 acres. The change 
which this farm has undergone since the commencement of the 
present lease in 1834i is remarkable. Open boundary ditches have 
been filled up, irregular fences made straight, vacant ground oc- 
cupied, and stiff cold clays rendered warm and- fiiahle. The 
luxuriant crops of every description on this farm this season 
conspicuously evinced the change. A field of young grasses, 
sown down without a crop, was remarkably luxuriant, and main- 
tained an immense number of stock. Besides having driven 
carriages for an excellent steading, the present tenant has ex- 
pended on drainage •^4040, exclusive of putting a tile in and 
filling up all the open ditches ; £o07Q on luue, and has expended 
annually from £300 to «i&400 on artificial manures. The whole 
of these sums were paid out of the tenant’s pocket, with the 
exception of an abatement of ^200 allowed on rent per annum 
for five years. Besides all the farm manure being applied, which 
is a very large quantity, from a great number of cattle being 
annually fattened, the tenant of this farm paid for artificiad 
manures this year ^323, and in addition used 800 cart loads of 
town dung. 

Mr Bruce entered the feum of Easter Langlee in 1853. This 
farm contains nearly 600 acres, chiefly of a clay soil During the 
first four summers of the lease the tenant, at h^ own expense, and 
with his own horses, laid on the farm 4800 tons of lime ; 20,000 
roods of drains were executed in five years. Two-thirds of these 
were filled to the depth of 15 inches with stones, and one-third 
with tiles. The results of these respective modes prove, what has 
elsewhere often been proved, that drains well executed with stones 
operate as efficiently, and preserve an unimpeded current longer 
than tiles. Mr Bruce produces extraordinary crops of wheat ; and 
indeed is very successM with all his crops. 

The farm of Woodend, Dunse, is a singular — ^it might he said 
unprecedented — example of expeditious improvements. The farm 
contains 900 arable acres, and the soil is chiefly of a loamy cha- 
racter. Hie fields vary from 20 to 60 acres, and are weU laid out 
with straight fences. The farm is exceedingly well managed, and 
for turnip culture especially the tenant^ Mr Logan, is not surpassed. 
Mr Logan entered on a new lease of the farm at Whitsuntide 



AGBICTTLTOBE OF BERWICKSHIEE AND EOXBDEGHSHIRE. 367 


1839, little more than two years since. During the first year he 
limed sewn himdred acreSy at a total cost of £3500. In the same 
year he drained 600 acres — ^the drains 3 feet deep and 30 feet 
apart, at a cost of £2520. Simultaneously with these operations 
Mr ILogan was engaged in driving carriages for two steadings, 
which cost the proprietor £1000. Mr Logan intends to complete 
the whole drainage and liming of the farm this season. 

On a farm in Berwickshire, which contains upwards of 800 
acres, the following system is practised hy one of the most syste- 
matic and successftd farmers. The farm is partly lowland and 
partly upland, and these divisions are farmed under different 
systems. The lowland is farmed under the six-course rotation ; 
and the system of cropping pursued is, — 

First Tear — TurnipSy manured with 18 tons of farmyard manure, 
2 cwt. of Peruvian guano, and the same weight of dissolved bones. 
One half of the turnip crop is carted to the homestead to be con- 
sumed by cattle, the other half is eaten on the ground by sheep. 

Second Year — Wheat or Barley, principally the latter. 

Third Year — Qrajss, which is sown down with the preceding 
crop, and is chiefly eaten by sheep, which also consume a con- 
siderable quantity of oil-cake. 

Fourth Year — Oats, without manure. 

Fifth Year — Beam and Potatoes. The latter are manured the 
same as the turnips ; the beans are not manured, as manuring 
produces too much straw. 

Sixth Year — WheaJt, sown in autumn, and manured both after 
the bean and potato crops with 16 cart loads of farm dung per 
acre. 

The upland is farmed under the five-course system — yiz. : 

First Year — Turnips. If swedes, treated the same way as the 
turnip crop in the sis-course ; if white or yellow turnips, they are 
manured with 12 cartloads of farmyard dung, 1^ cwt. of Peruvian 
guano, and 1^ cwt. of dissolved bones. When no farmyard 
manure is apphed, 2^ cwt. Peruvian guano, and the same weight 
of dissolved bones, are used. About one-third of the crop is pulled 
for cattle, and the remainder consumed on the ground by sheep. 

Second Year — Barley; third and fourth years, grass, pastured with 
sheep y fifth year, oats. A field of the first year’s grass is generally 
taken for soiling and for hay. This field of grass receives a top- 
dressing in Ap^ of 2 cwt. of Peruvian guano and nitrate of soda, 
mixed, per acre. This application is sometimes repeated after the 
first crop, to ensure a good second ' cutting. This field, the fourth 
or following year; is planted wiih potatoes, which ^rpp is followed 
by wheat 

The horses on this farm are soiled m courts or stables. The 
quantity of artificial manure annually used is 20 ton of Peru- 
vian guano, 16 ton of dissolved bones, and 4 ton of nitrate of 
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soda, which, in value average from JSiOO to dPSOO. The number 
of cattle annually fattened is 100. Pai*t of them in summer are 
grazed and part of them soiled. Those soiled consume from 3 lb. to 
4 lb. of cake daily. Those fattened in .winter are fed on cut tuTr 
nips, small potatoes, bean-meal, oil-cake, &c. The quantity of 
artificial food annually used is from 20 to 30 ton of oil-cake, and 
from 300 to 800 bushels of beans. Three hundred breeding ewes 
are kept, and about 800 hoggs and ^hearhng wedders are annually 
fattened on this farm. 

But time would fail me to teH of the inimitable farming at 
Coldstream Mains ; the high claas clay-farming at Greenend and 
Broomdykes; the advanced modes of husbandry practised at 
Edington Mains by Mr Wilson, a practised farmer and a 
polished writer ; Oumledge, Spylaw, Stodrig, and Eccles Ifewton ; 
the clean and tidy farming at Fens, Kersmains, and Ednam ; the 
garden farming at the Uesbitts ; and the systematic and exemplary 
mode of husbandry carried out at limpendean, Birkenside, Grizzle- 
field, Legerwood, and many others equally worthy of notice. On 
these farms there are commodious homesteads ; abundant crops ; 
large, square, and weedless fields ; finely pulverised and highly- 
manured fallows ; and, what constitutes the highest farming, the 
largest possible returns associated with the most judicious expen- 
diture. 

The name of Mr Scott, late of Timpendean, must not be omitted 
in this paper ; for whether as regards the.extent to which Mr Scott 
farmed, his rapid success as a farmer, and the stimulus which his 
well-ordered mode of husbandry imparted to others, there have 
been few, if any, farmers who have done so much to advance 
Border agriculture. From the humble position of a farm-servant, 
Mr Scott, -by great energy of purpose, unwearied industry, singular 
shrewdness, skilful direction of labour, and the strictest economy 
concerning all matters, whether business or domestic, raised him- 
self to that of the largest arable farmer in Scotland. Having at 
the age of thirty-one saved a little money, Mr Scott leased, in 1817, 
the farm of Harrietsfield, which extends to nearly 300 acres, and 
which at that time was in a state of nature, and covered with heath 
and furza Mr Scott, with great energy, entered on the process of 
reclamation, and by drainage, liming, and efficient tillage, soon 
became the occupant of an excellent arable farm. Through the 
improvements which Mr Scott effected on the farm of Harrietsfield, 
it has recently been let at a rise of 100 per cent. In 1832 Mr 
Scott took the farm of Timpendean, and in 1839 the farm of Broom- 
baulks, and in 1842 the farm of bTewton. In 1844 Mr Scott 
bought the estate of Samieston, extending to about 600 acres, for 
which he paid d£*9000. In 1846 Mr Scott took the farm of Whit- 
ton ; in 1853 he took the extensive pastoral farm of Chatto, and the 
large arable farm of Frogden. With the exception of Harrietsfield, 
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Mr Scott hdd all the fanns named at the period of his decease in 
1853. These fanns maintain upwards of 7000 half Leicester 
sheep, and employ upwaaris of 60 work horses, and extend to 
nearly 8000 acres, of which upwards of 3000 are arable. Of the 
latter Mr Scott had reclaimed from upland pastures upwards of 
1000 acres. Eental of these farms .^5200. 

It may be mentioned that the sons of Mr Scott are carrymg out 
their father’s system. Since his death they have taken four addi- 
tional" farms, and are now replaimmg a large area of land. They 
now hold upwards of 10,000 acres, which carry 10,000 sheep, and 
employ 80 work-horses; rental 0&8OOO. 

Concurrent with the improvements recently effected on the 
arable land, a very large extent of pastoral upland has been 
added to the arable area. During the last fifteen years, probably 
not less than 50,000 acres have been reclaimed.* On the plain 
moorland between Greenlaw and Earlston, a very lai’ge tract of 
land has been, by Messrs Henderson and others, brought under 
cultivation with profitable resulta . Further to the north than 
this, on the farms of Blyth, &o., a large area of land has been 
reclaimed. In the parishes of Kirkton, Oxenam, Hownam, 
Cavers, and Bedrule, the arable area has been greatly increased 
during the last twenty-five years. But the greatest extent of 
land that has been redaimed under adverse circumstances, is in 
EUwand Water, in the parish of Melrose. In this small water 
there are altogether eight farms, whose total extent is about 
5000 acres. Previous to the last thirty years the whole dis- 
trict, with the exception of one farm, the half of which was under 
cultivation, and each farm having two or three small cultivated 
fields, was a plain, bleak, and comparatively barren moor, yielding 
here stunted heaths, and there juniper bushes, and again rank 
rushes and sprett, which carried inferior Cheviot sheep. The 
land of the district generally presented a singularly unequal sur- 
face, from the number of coarse greywacke conglomerates with 
which it abounded, while its impervious subsoil, causing a humid 
surface, generated cold and deletciious vapours. Mr Hogg, late 
of Glendearg, was the first farmer who, with unwearied industry, 
and almost Herculean energy, entered on the reclaiming of this 
barreir cfistrict. Glendearg, the farm he occupied, was the most 
adverse to reclaim'; and part of it being cold clay, incumbent on 
moorish subsoil, was not the most promising. Mr Hogg, however, 
commenced in earnest, and proved equal to accomplish what he 
had rmdertaken. The plough in many cases was of little us% and 


* On the large fkhn of Femington 600 acres have been successfully reclaimed,^ 
there having been 750 acres arable at the commencement of the current lease, «and 
now there are nearly 1350. The outlay of the present tenant, Hr Hunro, on the 
reclaimed land,' has been £4300. In addition to that^ sum, £1500 of Government 
money has been expended on drains. 
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served only to remove tlie thick surface matting of grass-roots 
•which concealed the stones, which, close as pavement, lay packed 
beneath. These stones were removed by handpicks and crowbars 
to the depth of 10 inches, which left a deair farrow for the next 
ploughing. The expense of this operation alone was very great, as 
frequenily four or five men were employed to pick and pinch out 
the stones after one plougL Happily the stones proved useful, and 
a ready outlet was famished for them in the closely-placed drains 
the land required, and the stone-dyke fences of 6 feet high which 
were erected around fidds varying from thirty to seventy acres each. 
But for this two-fold object for which the stones were apphed, the 
cartage of them from off the land would have incurred no little 
amount of labour and expense. Drainage and remo-ving of the stones 
were' therefore, simultaneous operations, and followed ploughing 
and trenching. These completed, from eight to ten tons of lime 
was applied per acre, and several harrowings, and a ploughing in 
autumn, completed the preparatory operations necessary to put the 
land in proper condition to be seeded -with oats the following spring. 
One field was thus reclaimed after another till all the farm, which 
contains upwards of 600 acres, was cultivated, with the exception 
of an upland enclosure. During Mr Hogg’s occupancy of the fai-m, 
he put upon it SOOO tons of lime, and 50,000 roods of drains. Q?he 
drains were cut 3 feet deep, and filled ■with 16 inches deep of broken 
stones, which were closdy packed at the top. The cutting of the 
drains was at the expense of the proprietor, filling and covering' in 
by the tenant. Drom the abundance of organic matter in the soil 
— ^the remams of rank though worthless herbage — ^the action of 
lime and drainage produced extraordinary results. The crops of 
turnips, oats, and barley, as well as grasses, which the farm produced 
for the first two rotations, have never, so far as bulk is concerned, 
been surpassed in the county of Boxburgk On the neighbouring 
■farm of Oolmslie — ^famous in ancient times as the dairy of the 
monks of Mdrose — similar improvements have been, and are being, 
carried out. Here, too, the presence of innumerable large stones 
renders the conversion of the land from a state of nature, a very 
expensive and laborious undertaking, and can only be accomplished 
by the union of such industry, perseverance, and energy as the 
present tenant of the frrm has brought to bear on it. Happily this 
toil and industry is being rewarded in the abundant crops which the 
newly-reclaimed land is yielding. The differaice between reclaimed 
and unreclaimed land ■was never more conspicuous than on this 
farm during the present seasoiL On one side of a lately built stone- 
dyke were a large lot of sheep depasturing on luxuriant white, 
red, and alsike clovers, redolent with fragrance from their folly- 
expanded blossoms. On the other side, sterile heaths and worthless 
sprett prevailed The adjoining farm of Cohnsliehill was of the 
same rough uninviting character, and was partly reclaimed when 
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in the possession of the proprietor, and partly during the occupancy 
of the present tenant. This farm, during the last thirty years, has 
heen converted from a pastoral into an arable farm of upv^ards 
of 400 acres. More recently has the farm of Langshaw undergone 
similar changes, on which has been brought under cultivation a 
large area of land. Without noticing other farms in the dwtrict, 
let it suffice to say, tluit the four farms named are now large arable 
holdings, containing nearly 2000 acres of arable land. This for- 
merly bleak and barren district is now highly cultivated; inferior 
flocks of Cheviots have been supplanted by those of first-class 
half-Leicesters; eight pairs of horses have been succeeded by 
twenty-eight pairs ; and the fruits of the change are conspicuously 
evidenced in the bulky bam-yards, steam tmashing-powers, and 
in the increased and industrious population. 

While according high and deserved merit to farmers in several 
districts for their energy and enterprise in reclaiming land, it must 
also be admitted that both counties have yet large tracts of land 
available for cultivation, but still in a natural state. On the eastern 
base of the Lamiinermuirs there are hundreds of acres of pastoral 
land, which, from being dry and free of stones, is of easy tillage, 
has a fine exposure, and could be profitably reclaimed. The results 
of recent operations on the ferm of Elmford are ample proofs of the 
capabilities of the district, and might well stimulate the occupants 
of neighbouring farms, who occupy eq[ually improvable holdings, to 
follow the example there shown. In Upper Teviotdale the acres 
of land available for cultivation might be numbered by thousands. 
On many of the farms there, such as Talnash, Oommonside, the 
'land is naturally dry, slightly undulating, and in fact is peculiarly 
attractive to the reclaimer of land. No better turnip and barley 
soil need be wished for than the land of Upper Teviot, which is 
now only yielding fogged pastures. Liddesdale, too, has yet to be 
brought under the action of the plough. Here is abundance of 
lime, and plenty of coal to bum it, and a strong day-soil, inter- 
spersed, no doubt, with patches of moss — everything, indeed, that 
the most sanguine reclaimer might wish for — ^yet wide pastoral 
ranges, and lonely shepherd’s cots, attest that the footprints of the 
reclaimer are in Liddesdale yet unknown. The amount of rain-fall 
in Liddesdale would doubtless, in some degree, be a barrieT to cereal 
cultivation; but a thorough drainage would mitigate this evil; and 
as it is, turnip and grasses — crops most luxuriant in a moist ohmate 
—-are now the most profitable crops to cultivate. With the excep- 
tion of the extensive tract of deep moss between Boxburgh and 
Cumberland, and which defies cultivation, a considerable area of 
cultivable land extends all along the southern and eastern confines 
of Eoxburgh. 

[To le conUrmed,} 
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AWAED OF PREMIUMS. 

Class I.— CATTLE. 

POLLED ANGUS OB ABEBDEEN. 

John Graham of Shaw, Lockerby ; Hugh Wats&n, The Den of 
Kinnoul, Perth ; W. Smith, Powrie, Dtmdee, 

Seoxxoit 

1. Best Bull calved before 1st January 1860 — ^L.20 to Thomas Lyell, Shiel- 

hiU, Barriemuir. Second — ^L.10 to the Earl of Southesk, Knrnaird 
Castle, Brechin. Third— The silver medal to said Thomas Lyell. 
Highly commended — ^Robert Walker, Poi-tlethen, Aberdeen. 

2. Best Bull calved after 1st Janiiay 186C)~L.20 to James Alexander Pier- 

son, The Guynd, Arbroath. Second— L,10 to Robert F. 0. Farquhar- 
son of Haughton, Alford. Tbdrd— The silver medal to the Earl of 
Southesk. Highly commended— Alexander Paterson, Mulben, Keith. 

3. Best Bull calved after 1st January 1861 — ^L.10 to William M^Oombie, 

TjUyfour, Aberdeen. Second — L.6 to Thomas Lydl, Shielhill, Kjirie- 
muir^ Third — The silver medal to the Earl of Southesk. 

4. Best Cow of any age — ^L.ip to William M^Combie, Tillyfour, Aberdeen. 

Second— L.5 to said William M'Combie. Third— The silver medal to 
the Earl of Southesk. 

5. Best Heifer calved after 1st January 1860 — ^L.10 to said William M'Coiicibie. 

Second — L.6 to said William M^Combie. Third — ^The silver medal to 
the Earl of Southesk. Highly commended — ^Robert Walker, Portle- 
then, Aberdeen. 

6. Best H^er calved after 1st January 1861 — ^L.8 to the Earl of Southesk, 

Second— L.4 to Alexander Paterson, Mulhen, Keith. Thmd — ^The 
diver medal to Allan PoUok of Lismany, Ballinasloe. 

w POLLED GAKDOWAT. ■ 

1 ,/HuiGH WA^esoN, The .Den Of 

' , PA^AN^ Ifmergel^e, Ccmrie. 

7;. 11^0— L.20 to James Beattie, Kewbie 

» - 'Aunte. "Se06udi^L.lO to Joswh Marsland, Glenae, Dumfries. 

' r silver medal to James Graham, MeMe Oulloch, Dalbeattie, 

' ^ Dudgeon of Cargen, Dumfries, 

a Best Ball aft^ 1st January 18^)^ifo 

9. Best Bull calved after 1st January 1861 — ^LlO. to Alexander Jardine, 

younger of Applegarth, Lockerby. Second-^L.5 to Patrick Dudge<nx 
d Caxg^ Dumfries. Third— The silver medal— Wo 

10. Best Cow of any age — ^L.10 to James Beattie, Kewhie House, Annan, 

Second — L.6 to the Duke of Buccleuch, Drurolanrig, Thornhill. Thbxl 
—The silver medal to the Duke of Buccleuch. 

11. Best Heifer calved after 1st January 1860— L.10 to James Graham, 

Meikle Culloch, Dalbeattie. Second — ^L.5 to the Duke of Buccleuch. 
Third — ^The silver medal to the Duke of Buccleuch. Highly com- 
mended — The Duke of Buccleudi. 

12. Best Heifer calved after 1st January 1861 — ^L.8 to the Duke of Buccleuch. 

Second — L.4 to Samuel'Thom8on,Blaiket, CrocketJord, Kirkcudbright. 
Third — ^The silver medal to Patrick Dudgeon of Cargen, Dumfries. 
BQghly commended — said Samuel Thomson. 

HIGHLAND. 

Judges — ^Richard D. Campbell of Jura,* John Maoparlan, Faslane, 

Helensburgh. . 

13, Best Bull calved before 1st January 1859—L.20 to John Malcolm of Pol- 
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talloch, Lochgilphead. Second— L.10 to Allan PoUok, Bonachan, 
Clachan, Cantixe, Ai^lL Third — ^The silver medal to B. Fletcher, 
Glenards, Tobermory. 

14. Best Bull calved after 1st Jamiajy 1859 — ^L.20 to the Marqnis of Breadal- 
bane, Taymouth Castle, Aberfeldy. 

16. Best Bull calved after 1st January 1860 — ^L.10 to Bobert Anderson, 
KildruDamie, Nairn. 

16. Best Cow of any age — ^L.10 to John Malcolm of PoltaUoch. Second— L.5 

to Allan Pollok, Bonachan. Third — ^The silver medal to Peter 
Beattie, Dumiydeer, Insch, Aberdeen. Highly commended — AlInTt 
Pollok, Bonachan. 

17. Best Heifer calved after 1st Jannaiy 1859 — ^L.10 to the Marqnis of Bread- 

albane, Taymonth Castle. Second— L.5 to the Marquis of Br^- 
albane. Third — ^The silver medal to Allan Pollok, Bonachan. 

18. Best Heifer calved after 1st January 1860— L.8 to the Marquis of Bread- 

albane. Second— L.4 to the Marquis of Breadalbane. Third— The 
silver medal to John Malcolm of PoltAQoch, Lochgilphead. Highly 
commended— John Malcolm of PoltaUoch. 

AYESHIEB. 

Judges — ^Pateiok Geaham' Baens of Limekilns, East Eilbride ; Bobeet 
Gutheib, Crossbum, Troon ; Jahes Mueboch, Carntyne, Shettleston. 

19. Best BuU calved before 1st January 1860 — ^L.20 to the Duke of Hamilton 

and Brandon, Hamilton Palace. Second — ^L.10 to Walter Weir, Bar- 
muUdch, Springbum, Glafigow. Third — ^The silver medal— 

20. Best BuU 6Mved mter 1st January 1860 — ^L.20 to John Stewart, Burnside 

Cottage, Strathaven. Second — ^L.10 to the Duke of Athole, Dunkeld. 
Third — The silver medal — JJo OompetUim. 

21. Best BuU calved after 1st January 1861 — ^L.10 to John Stewart, Burnside 

Cottage, Strathaven. Second — ^L.5 to Alexander Oswald of Auchin- 
cruive, Ayr. Third — ^The sUver medal to said John Stewart. 

22. Best Cow in MUk of any age — ^LlO to the Duke of Athole, Dunkeld. 

Second — ^L.5 to the Duke of Hamilton and Brandon, HamUton Palace. 
Third — ^The silver medal to Mrs Wilson, Forehouse, Kilbarchan. Highly 
commended— The Duke of Athole. Commended— the Duke of Hamil- 
ton and Brandon. 

23. Best Cow in Calf of any^age — ^L.10 to the Duke of HamUton and Brandon, 

Second — ^L.6 to the Earl of Strathmore, Glammis House. Third — ^The 
silver medal to the Earl of Strathmore. Highly commended — ^Mrs 
Wilson, Forehouse, Kilbarchan. Commended— David Tweedie, Castle 
Crawford, Abington. 

24. Best Heifer calved after Ist January 1860— L,10 to John Stewart, Bum- 

side Cottage, Strathaven. Second-^L5 to Alexander Oswald of Auchin- 
cruive, Ayr. Third — ^The sUver medal to said Alexander Oswald 
Highly commended — David Tweedie, Castle-Crawford, Abington. 
' Coxim^ded — said J ohn Stewart, 

25. Best Heifer calved after 1st January 1861 — ^L.8 to said John Stewart. 

Second — ^L.4 to said John Stewart. Third — The sUver medal to said 
John Stewart. Highly commended— tlie Duke of Hamilton and Bran- 
don, Hamilton Palace. Commended— the Earl of Strathmore, Glammis 
House. ; 7 

Class n—OLYDESDALE HOESES. " 

Judges--'Bix>mm Findlat, SpringhiU, Baillieston; ALEXANii®rt 
Gairbraid, MaryhiU. 

SecUori ^ ^ 

1. Best StalUon foaled before 1st January 1869— L.30 to pnke Hamil- 
ton and Brandon. Second— L.15 to Willkm Lochend, Kilbimio. 
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Third— .The silver medal to William Stirling of Keir, M.P., Dunhlane. 
Hmhly commended—James M^Artney, Muckart. 

2. Best Entire Colt foaled after 1st January 1869 — ^L.20 to Eobert Monbray, 

Cambns, Clackmannan. Second L.10 to David Logan, Netherton, 
Eenfrew. Third— The silver medal to John Hendrie, Kirkwood, Coat- 
bridge. Highly commended— Eobert Monbray, Cambus, Clackmannan. 

3. Best Mare (with foal at foot) foaled before 1st January 1869— L.20 to John 

Kerr, Morton, Mdcalder. Second — L,10to James Gray, Blawarthill, 
Yoker, Glasgow. Third— The silver medal to Colonel l^chanan of 
DrumpeDier, Coatbridge. 

4. Best Mare (in foal) foaled before 1st January 1859. L.16 to William 

Stirling of Keir, M.P., Dunblane. Second — ^L.8 to the Duke of Hamil- 
. ton and Brandon. Third— The silver medal to William Stirling of 
Keir, M.P. Highly commended — said William Stirling. Commended 
— said William. Stirling. 

5. Best Eilly foaled after Ist January 1859 — ^L.10 to Eobert Findlay of Easter- 

hill, Glasgow, Second— L.6 to said Eobert Findlay. Third— The silver 
medal to John Hendrie, Kirkwood, Coatbridge. Highly commended — 
Allan Pollok, Eonachan, Kyntire, 

Class III— SHEEP. 

BLACKB’AOED. 

John MAorABLAN, Faslane, Helensburgh; Eobert Patebson of 
Birthwood, Biggar. 

Section 

1. Best Tup, not more than four shear — ^L.10 to Gavin Sandilands, North 

Cumberhead, Lesmahagow. Second — ^L.5 to James Drife, Barr, San- 
quhar. Third — ^The silver medal to Eobert EUiot, Laighwood, Dun- 
keld. Highly commended— said James Drife. 

2. Best Shearling to James Drife;, Barr, Sanquhar* Second— L.6 

to aaki James Drife. Third— The salver nmal to^-Jbhsn.5^olm of 
Pohaiiiseii, Lochgilphead. Highly corninimdedj— said Jamea^IWIe;. 

X fefeear^LiBto AEan PcML 

tdr said James Thied — The 

^ of Bastty,. Skipt€H% Yo:Utire* 

«4. Shearling Ewes— L.8 to said James DxHe. Secoiod— L.4 to 
Campbell of Auchindarroch, Lochgilphfiad. Third— The 
Saniilands, Nerli OtBrntechead, Lesmahagow. 
!HigMy Dunkeld. 

CHEVIOT. 

William Aitohison of Linh ope, Hawick ; Eobert Patebson of 
Birthwood, Biggar. 

6. Best Ihp, not more thanfour shears L.10 to Thomas Brydon, Kmnelhead, 

Moffat. Second — ^L.5 to J ames Brydon, Moodlaw^ Langholm. Third— 
The silver medal to Thomas 0. Borthwick, Hopsrig, Langholm. HLslilv 
commended— ^id Thomas 0. Borthwick. ^ ^ 

6. Best Shearling Tup— L.10 to William G. Hunter, Dumfedling, Langholm. 

Second — ^L.6 to Eobert Borland, Auchincairn, Closebum. Third— The 
silver medal to said William G. Hunter. Il^Hy commended— said 
Eobert Borland. 

7. Best Five Ewes, not more than four sheai>— L.8 to Thomas C. Borthwick 

Hopsrig, Langholm. Second— L.4 to the Hon. Colonel Pennant, M.P.! 
Penrhyn Castle; Bangor, Carnarvon. ^ 

8. BestMvie ^eatlisg Bvres — luS to Bobeit Borland, Auchincairn, 

^oinh^ Second— L.4 to Thomas 0. Borthwici, Hopatife LahAolm! 

“^,*0 Sir Gr^ Graham Mdid^^Bart., 
Castle, Peeldes. Highly commerydedrHsaia Thomas C. 
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PEOOEEDINaS IN THE LABORATORY. 

By Thomas Anderson, M.D., Professor of Chemistry in the University 
of Glasgow, and Chemist to the Society, 


ON THE COMPOSITION OP THE WHEAT CROP AT DIFPERENT PERIODS 
OP ITS GROWTH. 


In the Transactions of the Society for. March 1860, I published 
the results of a minute investigation of the turnip crop, undertaken 
with the view of determining the amount of mineral and vegetable 
matters extracted by it from the soil at different periods of its 
growth, and which was intended to form the commencement of a 
series of similar investigations, extending over all the more im- 
portant cultivated crops. The interest and importance a-ttaching to 
such a series of investigations, in a purely scientific point of view, 
are sufficiently obvious, and their bearing upon various matters con- 
nected with the practical management of the farm, though perhaps 
less immediately apparent, is equally unequivocal. To trace the 
progress of a crop, and define the period within which its active 
growth is comprised, may frequently enable us to throw much 
light on various questions relating to the most advantageous 
modes of cultivating and manuring it, may serve to explain some 
of those causes which render particular soils peculiarly favourable 
to the growth of certain plants, and may possibly assist in elucidat- 
ing to some extent the influence of season and climate. 

In the paper just quoted, some of these points have been shortly 
referred to, and it will be unnecessary to discuss them at the present 
moment, further than to remark that the length of time a crop 
requires to reach full maturity has always been recognised as exer- 
cising an important influence over its production. The turnip, 
which formed the subject of the investigation already alluded to, 
has generally been considered as the type of a quick-growing 
plant; while wheat has been supposed to stand in an opposite 
position, and to be distinguished from all other ordinary fann crops 
by the long period over which its vegetation extends. This idea 
has Been made the foundation of various speculative views regard- 
ing the mode of its growth, and it has been supposed that it takes 
up its food more slowly than the turnip, and requires a smaller 
supply at imy oae moment. It will be appfirent from what follfj 0 ra 
that this view f^ires some modification. 

The experimental now about to be detailed wc^e 
wheat crop immediately eueceedlng the turnips 
and on the same field, at Oxgang, Kirkintilloch. 
the field, the nature and composition of its . s(i|i!^^f^^^|fCBeral 
manasrement. have been fnllv deserfhed 4iit Uauer. it 
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-will be unnecessary to revert to them again, ftirther than to state 
that no manure was applied to the wheat. The variety used was 
Hunter's yellow, which was sown in autumn, and in spring some 
grass seeds were given, as it was found that it would be more ad- 
vantageous to lay the land down in grass than to follow out a com- 
plete rotation. 

The season proved far from favourable to the crop. The winter 
of 1859-60 was extremely severe, and the spring late, in conse- 
quence of which its progress was by no means satisfactory ; and on 
some parts of the field it appeared thin and unhealthy, insomuch 
that at one time I hesitated to pursue the experiments ; but I was 
induced to continue from having already examined the turaips on 
the same soil ; and fortunately the crop improved considerably 
during the course of the summer, although it could not at any 
time be considered fine, and the quality, when ripe, proved in- 
ferior. 

. At the very outset of the experiments, it became necessary to 
'devise a plan for obtaining a uniform specimen of the crop at 
each successive period at which it was taken for analysis, a 
problem of much greater diflSculty than might be at first sight sup- 
posed. In the case of the turnip it was easily accomplished by 
counting the plants growing on the acre, and taking a certain 
number of average bulbs for analysis, and in. this way very satis- 
factory results were obtained. But a similar course was not prac- 
ticable in the case of wheat, both because of the much. greater 
num W dr ite and > tte impossibiiity, ®f^ ofuntiug 

them, as 1 compelled to adopt some 

Q&er mature con^deration I came to the couclu- 

would be best to gather all the plants from a definite 
firiotiou of m a<a«. The object, it will be observed, was not to 
^obtain a general average of the whole field, but to secure a certain 
number of plots as exactly similar to one another as possible, and 
this offered some diflSculty. From the irregularity of the crop, it 
was not possible to have large plots ; nor did this seem necessai:y 
to accuracy. It was apparent at once, that with small spaces* great 
precision might be obtained, provided the experiments throughout 
were conducted with care. The field was therefore carefully 
examined when the crop had advanced so far as to render 
it advisable to commence the analysis, and the most uniform 
portion was selected. In determining this point, I did not rest on 
my own opinion alone, but took advantage of the practical expe- 
rience of my friend Mr Brown, on whose field the crop was grown. 
A pai’t was pitched upon on which the crop was very uniform, hut 
it was not of large extent. In the centre of this, plots of 5 square 
yards each were carefully measured oflf, and pins firmly fi^d in the 
corners. Between these pins thin copper wires were extended 
about 3 inches above the surface of the ground, so as to define the 
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spaces distinctly.* At each period all the plants within the wires 
were carefully taken up by loosening the soil with the spade, and 
lifting them one by one. The entire produce was conveyed 
to the laboratory, where it was weighed, and the analysis com- 
menced at once,' by determining the amount of water, and drying 
the entire mass of the plants for future experiment. 

First Stage, lAth May - 

Owing to the extreme lateness of the season, it was not till the 
14th May that it was deemed advisable to commence the analyses. 
At this period the crop was still very backward, each plant only 
weighing, on the average, 16.138 grains, and its height being about 
4 or 6 inches. Immediately on being taken to the laboratory, the 
soil was detached from the roots by carefully shaking them in 
water, a process which, as subsequent experience showed, was not 
satisfactory; for even when they appeared quite clean, and no 
perceptible traces of soil were removed by repeated agitation with 
water, a very appreciable amount of sand adhered to them, and could 
be detected on aiialysing the ash. The results of analysis were as 
follows: — 

Weight of total produce of 5 square yards, . 10,402.37 grains. 

Giving for the acre, . . 12 owt. 3 qrs. 10 lb. 8 oz. 

The leaves and roots of 100 average plants were separated, and 
weighed — 


Weight of leaves, 

Weight of roots, 


1310.80 grs. 
203.00 „ 

Weight of 100 plants, . 

. 

1513.80 „ 

Average weight of each plant. 

• 

15.138 „ 

From which is calculated — 


1 

Total weight of leaves per acre, 

Total weight of roots per acre, 

.* 

. 1245.584 lb. 

192.906 „ 

Total weight of produce, 

. 

1438.492 „ 


The leaves and roots were separately examined for the percen- 
tage of water, ash, and organic matter, which stood as follows : — 





heaves. 

Roots. 

Water, . 


, , 

86.18 

81.625 

Organic matter, 

, 


11.79 

15.991 

Ash, 

'• 

■ 

2.03 

2.384 


■ 


100.00 

100.000 


Owing to the small quantity qf material available Js^ly 

stage, it was found, impossible to make complete the 

ash of leaves and roots separately, and they were th^^ca&ialysed 
together, giving the results which follow : — 
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Peroxide of iron. 
Lime, . 

Magnesia, 

Potaeli, 

Chloride of potassium, 
Chloride of sodium, 
Phosphoric acid. 
Sulphuric acid, . 
Silicic acid. 

Carbonic acid, . 
Charcoal, 

Sand, 


3.16 

6.52 

2.15 

28.43 

6.18 

6.64 

7.19 

6.91 

3.87 

5.26 

1.95 

23.34 


100.60 


The samcj after deduction of sand, charcoal, and carbonic acid, 
gives — 


Peroxide of iron, 




4.61 

Lime, . 




■ 9.31 

Magnesia, 




3.07 

Po-teeb, . 




40.58 

Chloride of potassium, . 




8.81 

Cloride of Sodium, 




. 9.48 

PhoBphorie acid, 




10.29 

Sulphuric acid, . , 




8.43 

Silicic add, 




5.62 

100.00 


Calculating from these data, we find that at this period the wheat 
plants had withdrawn from an ao*© of land the following ^antities 
of different substances ; — 



4a these with the results in a previous page, a certain 

diserepanof will be observed, for the total matter withdrawn from 
m acre of land is there stated at 1438.92 lb. The reason for this 
k fiiat, ip the first instance, the total amount of ash found is given, 
hut this included a quantity of sand adhering mechanically to the 
roots, which is here deducted, its quantity having been ascertained 
in the detailed analysis of the ash. 

The quantities of the different mineral matters removed from 
the soil at this stage are given in the following table : — 


Peroxide of iron, 
Lxme^ 

MagueBia, 

Potaa^ 

Chloride of potassium. 
Chloride of sodium, . 
Phosphoric acid. 
Sulphuric acid, 

Silicic acid, . 


0.96 lb. 
1.98 „ 
0.65 „ 
8,68 „ 
1.88 „ 
2.02 „ 
2.19 „ 

1.17 Z 
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It IS here to be observed that the progress of the wheat plant 
during the early period of its growth is extremely slow, so much 
so, that during more than six months^ 'growth each plant has only 
^tained a weight of 1 5 grains. And the amount of vegetable and 
mineral matters withdrawn from an acre is very small. Of the 
latter, one -half nearly consists of potash, and the remainder is pretty 
equally divided among the other mineral constituents. 


Second Stage, ISth June. 

During the month of May and beginning of June the plants 
began to make more rapid progress, the weather having become 
genial, and the period of active growth begun, the plants having 
by the 18th June increased to neany eight times their former weight 
Matters now stood as follows " 

Leaves of 100 average plants weighed, . 4683 grs. 

Straws, ...... 6576 „ 

Roots, . . . • . . . 1368 „ 

Total weight of 100 plants, . . 12627 „ 

Average of each plant, .... 126.27 ,, 

Total produce of 6 square yards, . . . 47740 „ 

Equal per acre, , . .2 tonfif, 18 owt. 3 qrs. 22 lb. 

This weight was divided between leaves, roots, and straw, in the 
following proportions : — 

Leaves, ...... 2440 lb. 

Straw, ...... 3488 „ 

Roots, ...... 715 „ 

6602 „ 

‘ Analym of Leaves, 

Water, 73.92 

Albuminotis compounds, .... 4.18 

Other organic matters, .... 18.24 

Ash, 3.^ 

100.00 

Nitrogen, . . ... . . 0,67 


The coBtained— 

Perostide of iron. 
Lime, . . 

Magnesia, 

Potash, 

Chloride of potassium. 
Chloride of sodium, 
Phosphoric acid. 
Sulphuric acid, 

Silicic acid, 

Charcoal, 

Sand, • « 


1.84 

5.48 

1.65 

22.70 

5193 

3.03 

3.13 



190.43 
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The same, after dedaction of sand and charcoal : — 

^ \ 


Peroxide of acid, 




2.04 

lime. 




6.09 

Magnesia, 




1.84 

Potash, . 




25.30 

Chloride of potassium, . 




. 6.59 

Chloride of sodium, 




• 3.30 

Phosphoric acid. 




. 3.48 

Sulphuric acid, . 




3.88 

Silicic acid,* 




. 47.48 


AmUym of the Straw. 
Water, ..... 
Albuminous compounds, 

Other organic matters, . 

Asb, • . . f • 


100.00 


79.05 

2.31 

16.98 

1.66 


100.00 


Nitrogen, . , . ' 

The composition of the ash was : — 

Peroxide of iron, ' . 

Lime, * . , - • 

Magnesia, 

. Potash, . . ... 

’ Chloride of potassium, . 

Chloride of sodium. 

Phosphoric acid, 

Sul{^uric acid, . 

Silicic acid. 

Carbonic add, ; • 





^deinetioxi of charcoal and carbonic acid 

oliron. 


Megn^a, . . 

Polaeb, . 

Ciilodde oS potasdum, 
Chloride of sodium, 
Phosphoric acid. 
Sulphuric acid, . 
SiUmc acid, 


0.37 


1.47 

2.72 

1.65 

31.85 

14.61 

0.43 

6.01 

s.oa 

nm 

4,SS- 


101.16 


1.67 

2.90 

1.65 

34.04 

16.61 

0.44 

6.38 

3.32 

34.09 


100.00 

In this and the subsequent stages it was found necessary to 
abandon the attempt to follow out the analysis of the roots, 
for, notwithstanding all care, it was impossible to separate the 
soil in a satisfactory manner. It adhered firmly to the minute 
fibres, and could not be detached without injuring them ; and as this 
would have invalidated the results of the acreable produce calculated 
from them, it was thought better to omit all reference to them. 
Consequently, in calculating the acreable produce, the roots have 
been deducted, and only those matters contained in the straw and 
leaves estimated. In this case matters stood as follows : — 
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Total produce per acre, .... 6602 lb. 

Deduct roots, ...... 71S „ 


Leaves 

6887 „ , 

Which was composed as follows, the results being given in 

pounds 

* 

Leaves. 

Straws. 

Total. 

"Vyafeer, 

. . 1810.30 

2717.75 

4628.06 

Albuminous compounds, . . 102.36 

79.42 

181.78 

Other organic mattex’s. 

446.69 

583.77 

1030.46 

Ash, . • 

. • 89.63 

57.07 

146.71 


2448.98 

3438.01 

6887.00 

Nitrogen, 

. . 16.39 

; 12.72 

. 29.11 


Mineral MatterSf in pounds. 




Leaves. 

. Straws. 

Total. 

Peroxide of iron, 

1.83 

0.89 

2.70 

Lime, 

6.42 

1.66 

7.07 

Magnesia, 

1.63 

0.94 

2.67 

Potash, 

22.81 

19.47 

42.28 

Chloride of potassium, 

6.86 

8.89 

14.76 

Chloidde of sodium, . 

' . . ‘ 2.93 

^ 0.26 

8.18 

Phosphoric acid, 

3.09 

3.63 

6.72 

Sulphuric acid, 

3.46 

1.89 

6.34 

Silicic acid, . 

. ; . 42.63 

; 19.46 

62.09 


89.63 

67.07 

146.70 


In comparing these results with those of the previous sta^e, 
several points seem worthy of notice, some of which are not easily 
explained. It is to be observed that, although the weight of the 
average plant has increased nearly eight times, there is not a pro- 
portionate advance in the amount of produce, which is only about 
five times as great This may be due to there having been a 
smaller number of plants in this plot in the first instance, although 
the eye certainly did not detect the difference ; or it may have been 
caused by the disappearance of a part during the progress of 
growth- The plants in this case had also become somewhat less 
succulent, the percentage of water having fallen from 81.6 in the 
entire plants of the first stage to 79 in the straw, and 73.9 in the 
leaves in the second stage. Hence it follows that the amount of 
solid matters assimilated during this period was rather more than 
six times as great as in the previous growth. As regards the 
mineral matters, it is interesting to notice that the quantity of 
potash assimilated has been almost exactly in pi'oportion to the 
increase of solid matter, while lime and phosphoric acid have only 
advanced to about three times their previous quantity. The 
larger size of the plants having also permitted the separate analysis 
of leaves and straw, it is now possible to trace the distribution of 
the mineral matters in these organs^ and* we observe that poi^h 
is very equally distributed between .the two, but lime silicic 
acid are chiefly accumulated in the leaves. - . 

Third iStage, 2Sd Jutg. ' ' 

At this period the plants had again made a very deaded increase, 
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and their size was sufficiently great to admit of a more minute 
subdivision of their parts. The ear had now begun to show, and 
it was separately analysed, while the straws were divided 
through the middle, and the upper and lower portions kept sepa- 
rate. Owing to the much greater weight of the plants, the average 
was calculated for fifty in place of a hundred, as had been done in 
the previous stages. 

Ears of 50 .average plants weighed . . . 1,410 grains. 

Straws, Tipper part, , . . . . ' 2,880 ■ „ 

„ lower part, ..... 7,090 „ 

Leaves, . * . . . . - . 2,040 „ 

Roots, ...... 890 „ 

14,310 „ 

Average weight of each plant, . ... 286.2 „ . 

Weight of total produce of 5 square yards, 143,937 grains. Total 
produce per acre, 8 tons 17 cwt. 1 qr. 12 Ib. Divided thus — 


Ears, . 

. 


• 1,961 lb. 

Straws, upper part, 

. • • 


4,006 „ 

„ lower part, 

• « . 


9,862 „ 

Leaves, 

. . . 


2,837 „ 

Roots, . 

. 


1,288 „ 

Total, 

• . 

. 

19,904 „ 

The ears contained — 

Water, 



64.62 

Albuminons compounds, 

, , 

, 

3.18 

Other oxganic matters. 

• • 

. 

30.31 

Ash, * . 

• e 


1,89 



. 

moo 

nitrogen^ • . • . . 

And the. composition of their ash was — 

• 

0.51 

l^eroxide of iron, 



0.45 

Lime, 



2.57 

Magnesia, 



4.35 

Poteeh, 



16.84 

Chloride of sodium, 



1.93 

Phosphoric acid, 



10.26 

Sulphuric acid, 



2.66 

Silicic acid, . 



52.88 

Charcoal, 



5.99 

Sand, . ' . 



1.88 

• 100.00 

The same, calculated after deduction of sand and charcoal 

Peroxide of iroa. 

V 


0.49 

Lime, 



2.79 

Magnesia, 



4.78 

Potash, 



18.81 

Chloride of sodium, 


* . ' 

8:0ft 

Phosphoric acid. 



11.17 

Sulphuric acid. 

• s 


2.88 

SOicic acid, . 



57.54 


100,00 



PBOCEEDINGS TN 

THE LABOEA.TOET. 

391 

Analym of the Straw. 

Upper portion. 

Water, .... 68.68 

Lower portion. 

63.90 

Albuminous compounds, 

2.56 

1.31 

Other organic matters, 

26.69 

33.13 

Ash, . • • • 

2.or ' 

1.66 




Nitrogen, 

. 100.00 

. . 0.41 . 

100.00 

0.21 

The ash contained — 

Upper portion. 

Lower portion. 

Peroxide of iron. 

0.33 

1.07 

Lime, .... 

2.00 

3.08 

Magnesia, 

3.28 

1.65 

Potash, 

20.70 

11.59 

Soda, .... 

• ... 

4.98 

Chloride of potassium, 

2.8$ 

... 

Chloride of sodium, . 

, 1.05 

0.62 

Phosphoric acid, 

9.53 

4.44 

Sulphuric acid, 

1.56 

3.74 

Silicic acid, . 

52.38 

60.67 

‘ Charcoal, 

6.63 

18.13 


100.81 99.87 

When recalcnlated afiter deduction of charcoal these analyses 


give— 

Peroxide of iron. 


Upper portion. 
0.35 

Lower portion. 
1.32 

Lime, 


2.13 

8.76 

Magnesia, 


3.50 

2.02 

Potash, 


22.10 

14.16 

Soda, • . 


• 

6.09 

Chloride of potassium. 


3.02 


Chloride of sodium, . 


1.12 

0.63 

Phosphoric acid, 


10.17 

5.44 

Sulphuric acid, 


1.68 

4.59 

Silicic acid, . 


56.93 

61.99 

100.00 

Analysis of the Leaves. 

100.00 

Water, 


• * » 

68.16 

Albuminous compounds, 



) 4.20 

Other oxganic matters. 

« 

. • t 

30.75 

Atth, , , , 

• 

« * ■ 

6.90 

Nifirogen, 



100.00 

0.61 

The composition of the ash 

was as 

follows : — 


Peroxide of iron, , 



. 0.88 

Lhne, . 


♦ 

. . 1.66 

Magnesia . . 



USl : 

Potash, . 




Chloride of sodium, 




Phosphoric acid, 



Sulphuric acid, . 




Silicic acid. 


» ^ 


Charcoal, 

> 





" A 

109.60 
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And after deduction of charcoal — 

* Peroxide of iron, 

, Lime, . . . . 

H^esia, . . ' . 

Potash, , 

Chloride of sodium, « ' . 

Phosphoric acid. 

Sulphuric acid, . 

Silicic acid, • ... 


0.86 

4.57 

1.57 
12.23 

1.22 

1.91 

2.79 

74.85 

100.00 


In calculating the acreable- produce from these data, the roots 
which were not analysed, for the reason stated, require to be 
deducted : — ’ . . 

Entire produce per acre, * . ' . . • 19,9041b. 

Hoots,, . . . ' . . . * 1,288 „ 


18,666 „ 

The following table gives, id pounds, the distribution of the dif- 
ferent matters in the produce : — 

straw. • 


Water, 

Albuminous compounds. 
Other organic matters. 
Ash, . • 

Ears. 
1267.39 
62.36 
594.38 - 
37.07 

Top 

Portion. 

2761.32 

102.65 

1069.21 

82.92 

Lower 
Portion. 
6301.81 • 
129.19 
3267.28 
163.72 

Leaves. 

1649.72 

119.15 

872.38 

196.76 

Total. 

11970.24 

413.25 
5803.25 

479.26 


1961.20 ; 

4006.00 

9862.00 

288100, 

18666.00 

Nitrogen, . 

.10,00 

16.42 

2 a 7 j 

18.15 ' 

5&28 

Mineral 'tootteist m Monde ^ 





. ' - 

' Straw. 



^ 

Ears. 

Top 

Portion. 

Lower 

Portion. 

“ Leaves. 

Total. 


. , 0.18 

0.29 

2.16 

1.68 

4.81 

Idmes, 

. 1,03 

1.76 

6.16 

8.94 

17.89 

Hsgneffls^ 

. 1.75 

2.90 

8.31 

3.07 

11.03 

Potash, . 

6.78 

18.32 

23.18 

23.95 

72.23 

Soda, 



9.97 


9.97 

Chkoide of potassium, 

. ... 

2.50 

... 

... 

2.50 

Chloride of sodium, 

. 0.77 

0.94 

1.03 

2.38 

5.12 

Phosphoric acid, 

4.14 

8.44 

'8.90 

3.73 

25.21 

Sulphuric acid, . 

. 1.06 

1.39 

7.52 

5.47 

15.44 

Silicic acid, 

. 21.36 

46.38 

10.149 

146.53 

815,76 


sr .07 

82.92 

163.72 

195.75 

479.46 


The increased size of the plants during this stage, which per- 
mitted the examination of their individual parts, enables us to 
observe some interesting points. The ears which were in flower 
partake very largely of the characters of the straw, excepting that 
they contain a somewhat larger proportion of albuminous compounds. 
The similarity in the composition of the ash in both is also very re- 
markable, more particularly when the upper portion of the straw 
is compared^ with* the ears. Between the* two portions, of the straw 
itself the difference is very marked. The lower part contains a 
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smaller amount of water and of albuminous compounclsj by means 
of which it has acquired additional firmness to fit it for supporting 
the increased weight of the plant ; and this is also indicated by the 
larger quantity of silicic acid in its ash. The abundance of 
phosphoric acid and potash contained in the upper portion of the 
straw is also well worthy of notice. As compared with the previ- 
ous stage, it is to be noted that the plant has again become less 
succulent, the diminution in the percentage of water being very 
marked. So, likewise, there is a great diminution in the quan- 
tity of potash relatively to that of the pther inorganic substances, 
although the total amount has increased. Tliere is, however, a 
very great advance in the quantity of most of the other inorganic 
elements, and this is more especially the case as regards silicic 
acid, which is nearly five times as abundant as in the previous 
stage. 

Fourth Stage, ^ih August, 

In this period the chief change which had taken place was in the 
filling of the ear; the grain, being now formed, had advanced 
to some extent. The changes which h^ occurred since the last 
period were also, in many respects, very remarkable. 


Ears of 60 average plants weighed . 


3700 grs. 

Straw, upper portion. 

. 

2440 „ 

„ lower portion, 

• 

5290 „ 

Leaves, .... 

, 

901 „ 

Boots, .... 

• 

699 „ 



12,930 „ 

Average weight of each plant, 


258.6 „ 

Produce of 5 square yards, . 

. 

. 142,350 „ 


Equal to 8 tons 15 cwt. 3 qrs. 2 lb. per acre, which was divided 
between the different parts of the plants as follows : — 


Ears, ...... 5633 lb. 

Straw, upper portion, . . . . 3715 „ 

„ lower portion, . . . . 8064 „ 

Leaves, ...... 1371 „ 

Koots* ...... 913 „ 

Total, . . . 19,686 „ 


In the analysis of the ears at this stage it became of interest to 
separate the grain and chaff, but difficulty was found in accomplish- 
ing this when the plant was in the moist state, and a portion of 
the entire ear was therefore analysed in its natural conditio j 
and another portion having been dried, the grains 
separated. The ash analyses were made on the tyro 
ately, and the proportions of grain and chaff in the d^lS^hltying 
been determined along with the percentage of ada in^^^^fforded 
the data for calculating the ash in the two tegelh^, yhich was 
useful for comparison with the r^ults in the previous ^age. 
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Water, 

Albuminous compounds, 
Other organic matters, 
Ash, 


•63.80 

400 

39.47 

2.73 


100.00 

Nitrogen, 0.64 

Proportion of grain and chaff (including stipe) in the dry 
ears : — 






Containing Ash. 

Grain, , 



69.85 

1.59 

CWf, \ 

• 

• 

30.15 

2.75 




100.00 

4.34 




Grain, 

Chaff. 

Peroxide of iron, . • 



0.41 

0.89 

Lime, . 



3.40 

1.20 

Magnesia, 



6.16 

1.77 

Potash, 



27.29 

8.21 

Soda, 

Chloride of potassium, 



2.01 

0.68 

Chloride of soda, 



• •• 

l.’2b 

Phosphoric acid. 
Sulphuric acid, 



40.05 

1.84 

444 

1.63 

Silicic acid, 



1.30 

78.40 

Charcoal, 



18.09 

2.75 




99.65 

101.07 


Recalculated, after deduction of charcoal, these will give — 



uoride of potassium, 
Chloride of sodium, 
Phosphoric acid, 
Sulphuric acid, 

Silicic acid, 


0.60 

4.X7 

6.34 

33.60 


0.91 

1.22 

1.80 

8.36 



1.22 

4.63 

1.66 

V9.74 


100.00 

These data enable us to calculate the composition 
of the ash of the entire ear, which is as follows : — 
Peroxide of iron, • . . . . 

Lime, . . . . ! ! 

Magnesia, 

Pote^, 

Soda* 

Chloride of potassium, 

Chloride of sodium, . , * , * 

Phosphoric acid, 

Sulphuric acid, . , 

. Silicic acid, . , 1 [ 


100.00 

of 100 parts 


0.75 

2.30 

3.46 

17.56 

0.44 

0.91 

a77 

mm 

1.82 

61.11 


100.00 
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AnaHyds of the Straws. ' 


Water 



Upper portion. 

52.68 

Lower portion. 

54.71 

Albuminous compounds, 

. 

. 

1.56 

1.31 

Other organic matters, 

• 

. 

42.44 

42.07 

Ash, . • 

• 

• 

3.32 

1.91 

Nitrogen, 


. 

100.00 

0.25 

100.0(5 

0.21 

The ash of these portions consisted of- 

- 


Peroxide of iron, 


9 

Upper portion. 

0.46 

Lower portion. 
1.89 

Lime, 



2.36 

2.75 

Magnesia, 


« 

1.84 

1.80 

Potash, 



11.99 

14.07 

Soda, 




1.19 

Chloride of potassium, 



4.20 


Cliloride of sodium, . 



0.08 

354 

Phosphoric acid, 

Sulphuric acid. 



2.97 

•3.41 



2.27 

350 

Silicic acid, . 



7054 

66.04 

Charcoal, 



2.75 

3.96 

With the chardoal deducted these 

99.26 

give— 

101.15 

Peioxide of iron. 



Upper portion. 

0.49 

Lower portion. 
1.95 

Lime, 



2.45 

2.83 

Magnesia, 



1.90 

1.85* 

Potash, 



12.43 

1448 

Soda, 



• • * • 

1.22 

Chloride of potassium, . 



4.35 

• •• 

Chloride of sodium. 



0.08 

3.95 

Phosphoric acid, 

Sulphuric acid, 



3.07 

3.51 



2.66 

3.29 

Silicic acid, 



72.57 

66.92 

100.00 

Analysis of the Leaves, 

100.00 

Water, # 

Albuminous compounds. 

, 

, 

, , 

43.28 


, 


2.06 

Other -organic matters, 

, 

, 

. , 

44.79 

Ash, . * 

• 

• 


9.87 

Nitrogen, 




100.00 

0.33 

The ash contained— 
Peroxide of iron. 



« * 

'mr. 

Lime, » 



• * 


Magnesia, 

* 

• , 



Potash, 





Chloride of potassium, 

•e 

• 



Carry forward, 


13.50 
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Chloride of sodium, 
Phosphoric add. 
Sulphuric acid, 
Silicic add. 
Charcoal, 


Brought’ forward, 


13.50 

0.36 

2.01 

2.12 

80.52 

2.34 

100.85 


Which results give, after deduction of charcoal*^ 


Peroxide of iron, , . 

0.92 

Lime, ; . . , 

4.12 

Magneda, 

1.82 

Potash, 

Chloride of potassium, ^ 

6.21 

: 0.69 

Chloride of sodium, 

0.37 

Phosphoric add. 

2,04 

Sulphuric acid, . 

2.16 

Silicic acid, . . i 

81.68 


100.00 


In calculating the acreable produce, we have, as before, to de- 
duct from the total matters the weight of the roots (913 lb,), 
which leaves 18,773 lb. of the other parts of the plants, over 
which the different substances are distributed in the proportions 
given in the following table: — 

Straws. 


■Water, . . • 

Ears. 

303&SS 

19^6. 

Lowor. 

4^34 

tern 

693.47 

Total. 

9987.42 



ms». 

105.61 

28.14 

428.19 


stsaads 

1576.65 

33^2 

614.07 

7791.12 


153.78 

m34 

163U3 

136.32 

566.27 


6633.00 

3716.00 

8054.00 

1371.00 

18773.00 

Nitrc^eu, 

36.06 

9.28 

16.91 

4.52 

66.70 

Mimral Matters^ in pounds. 
Peroxide of iron, . 1.15 0.60 3.04 

1.24 

6.03 

Lime, . 

3.54 

3,02 

4.36 

5.67 

16.48 

Magnesia, 

5.32 

2.34 

2.85 

2.46 

12.98 

Potash, 

27.01 

15.33 

22.27 

8.43 

73.04 

Soda, . 

0.68 

••• 

1.87 


2.55 

Chloride of potassium, 

1.40 

5.35 


6.93 

7.68 

Chloride of sodium, . 

1.18 

0.13 

6.07 

0.50 

7.88 

Phosphoric acid. 

32.11 

3.78 

6:40 

2.76 

44.05 

Sulphuric acid, 

2,80 

3.28 

5.06 

2.91 

14.05 

Silicic acid, . 

7a59 

89.50 

102.92 

110.52 

381.53 


153.78 

12.3.34 

163.83 

135.32 

566.27 


(To he co7icktded in nesst Number). 
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0'S THE AaRIOULTTJRE OF BERWICKSHIRE AND ROXBURGHSHIRE. 
By James Sanderson, Land- Valuer, Manchester Buildings, London. 
[Premium — £25, ] 


TENUBE AND COVENANTS. 

From the numerous instances given of high farming, it is scarcely 
necessary to say that all farms are held under lease. The general 
terms of lease are nineteen and twenty-one years. Some pastoral 
farmers have only nine years' lease ; but, even for pastoral farms, 
farmers now consider that a longer term is essential. Surface- 
liming and close drains — ^improvements which will doubtless soon 
be carried out — to be executed by tenants, the latter must have 
longer time than nine years to be reimbursed for their outlay. 
Besides, there are few pastoral farms but what afford some land 
for cultivation, which can only be prudently and efficiently exe- 
cuted under a long lease. Apart from pastoral land, it is long 
leases that have, in a great measure, made Scottish farming what 
it really is. It is under leasehold tenure only that a farmer has 
secui'ity for his outlay, a landowner has his estate improved, and 
that agriculture progresses. This is no visionary statement, but is 
amply borne out by experience. 

It is to be regretted that there are still, on many estates, condi- 
tions enforced in a contract between landlord and tenant which are 
equally hostile to both, as well as detrimental to agricultural pro- 
gress, Old forms of leases are retained without reference to modem 
appliances, and the same form of covenant is made to suit high and 
low lying farms, and whether near to or remote from cities.. The 
retention of such forms has only the plea of antiquity in its favour, 
and is totally at variance with an enlightened system of agricul- 
ture. It is not landlords who are generally to blame for the inser- 
tion of obsolete clauses in contracts, but factors, who are not well 
acquainted with the practical bearing of those forms they en- 
force, and through the enforcing of which they injure the inte- 
rests of their employers. A lawyer, without practical know- 
ledge of farming, is as incapacitated to draw up a contract for 
leasing a farm, as is the solely practical farmer to unravel 
the intricacies of law. Both are out of their proper sphere. 
The writer would by no means assert that such is the prevail- 
ing character of factors in the counties under consideration ; 
on the contrary, it is with pleasure he can record that there 
are many factors who have the management of extenrive estates 
in both counties, who are highly conversant with every department 

TRANS. — JANUARY 1863. 2 O 
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of farming. Nor would he solely blame factors for retarding im- 
provement. A few years ago, a factor in Boxburgb, well known 
for his practical acquaintance with faraing, and the zeal with which 
he encouraged improvements, lost the factorship of one of the estates 
under his management, solely because his employer imagined, from 
the factor having erected a much-needed and commodious steading, 
and effected other improvements on a farm, that his capital had 
been needlessly squandered. But what was the actual result ? Soon 
after this the farm was unexpectedly in the market for a tenant, 
and realised an annual increase of rental of £400 solely on account 
of these improvements. The following extract, too, taken verbatim 
from a form of lease, drawn up by the proprietor himself, of a farm 
in Berwickshire, which was let during the present season, shows that 
factors are not always to blame for restrictive covenants : “ The 
tenant shall never sell, burn, or give away any straw, turnip, chaff, 
or dung, whether arising from crops grown or brought to the lands, 
but shall consume, by sheep, cattle, or horses on the farm, all the 
straw, turnips, &c. ; and again, “ he shall also pay 2s. 6d. for each 
stone of straw, 25s. for each cartload of turnips, and 10s. for each 
cartload of dung he shall sell, burn, or carry ojBf the farm.’' It is 
not uncommon, also, to meet with leases containing clauses pro- 
hibiting the growing of wheat, the selling of hay, potatoes, &c. Such 
prohibitory clauses, though exceptional, are not worthy of further 
comment, seeing they reflect anything but credit on this enlight- 
ened-age. 

A landlord, ought^ doubtless, to Ma^ve s<nne security against de- 

difficifft to know how this can be 
The most strih- 

ue¥Cr secure good farming on the one hand, nor 
forming on the other. Moreover, the farmer who 
ft&te b^t for himself, forms well for the landlord also. Nay, more 
this, no farmer can farm profitably who does not improve the 
farm in his occupancy. Towards the close of a lease, a farmer would 
no doubt farm differently, if he intended to leave his own farm, from 
what he would do if he anticipated a renewal of lease, ]ust as 
formers farm differently under a lease from under yearly tenancy. 
i*or the last five years of a lease a tenant ought, therefore, to be 
bound to a course of cropping, to prevent him from exhausting his 
fpm. The commencement of these five years would be a proper 
time for landlord and tenant to try a renewal of their contract, 
which, if successful, would preclude the necessity of enforcing the 
restrictive conditions. ^ And this induces reference to the many 
changes of tenants which, from landlords offering farms for public 
competition, have recently occurred in the Border counties as well 
^ elsewhere. This system of advertising farms is not universal but 
limited to some estates. It has, on the whole, little to commend it ; 
and proprietors, as well as tenants, have often suffered from the 
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changes it has caused. In not a few cases, landlords, tempted hj 
high offers, have accepted untried men as tenants, who, ignorant 
of their new occupation, have deteriorated the farms in their oc- 
cupancy ; and thus old tenants have frequently, by unsuitable 
offerers for land, been ousted from farms and districts endeared to 
them by long attachments and time-hallowed associations, and, while 
seeking to occupy new farms, have had to meet the same hostile in- 
fluences that ejected them from their former holdings. There are, 
no doubt, also instances of farmers having become more energetic 
when they entered to a new farm, and the improvements effected by 
a newand enterprising tenant have frequently awakened the energies 
of a whole district. The great increase in the value of land during 
the . last twenty years has doubtless induced many landlords to offer 
their farms for public competition. They were astounded with the 
great increase of rental which any farm in the market brought, 
and could form no estimate of the value of their own ftiains- When 
they made offers to the tenants to renew their leases, enormous 
rents were asked, and often as low rents offered, the tenants failing 
to appreciate the advantages which had accrued from the introduc- 
tion of guano, railway accommodation, and higher prices for every 
description of produce. Thus an over-exaction on the one side, and 
too often an arrogated independence on the other, have caused 
many changes among tenants, and tended to break up that friendly 
intercourse which erewhile existed, and which ought to exist, be- 
tween landlord and tenant. When a landlord is satisfied with his 
tenant, and, vice versA, a renewal of contract ought invariably to be 
tried ; failing which, a neutral party might be mutually chosen to 
value the farm and fix the rental. Were this carried out, the results 
would be satisfactory to all parties ; landlords and tenants would 
avoid much expense and inconvenience, and the system of Jfcenure 
would thus be made more perfect. 

The usual term of entry to farms is at Whitsunday ; m some 
estates the entry is at Martinmas. The terms of entry better 
regulated, especially in Berwick, than in any other county. The 
incoming tenant gets the crop at valuation, without paying for 
the straw, which is^ steelbow. He likewise enters free to young 
grasses, ploughing of fallow, and often also to all the farmyard 
mimure made from the preceding crop. This is just what ought 
to be ; for although, in the event of his leaving the farm at the end 
of his lease, he is subject to the same way-going conditions, yet 
much of bis capital is thus not locked up on the farm in dead 
but is free to be laid out on spirited improvements. It is a serious 
drawback to Engfish forming that an incoming tenant 
only to pay for grafes®8,x,^raw, and manure in the; yar^tbisf^so 
manure in the soil, whetier reai or fictitious, and ^ & 

farm which he does not direct, and from which derives no 

benefit. The way-going tenant, indeed, is kduc^ fof give' his land 
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as much horse4abour as possible, as he derives profit from it. The 
writer was over a farm in Surrey this season, where the valuation 
for labour on the fallow-break was £7 per acre, and the turnip crop 
which followed it was not worth £2. The labour consisted of 
frequent ploughings in spring — ^aU injurious to the turnip crop — and 
harrowings and rollings, so that the incoming tenant was made to 
pay for labour which was actually detrimental to his interests. The 
only reason ever given for such a practice is that it is “ the custom 
of the district.” It is doubtless a ctistom which, so long as it is 
continued, will make English agriculture lag in the rear of progress. 
Very different is the system practised in the Border counties, which 
recogni^s that a soil highly conditioned is its original condition, and 
that in that condition it should be put by the proprietor into the 
tenant’s hands. 

SOCIAL AND INTELEECTTTAL POSITION- OP PAEMERS. 

At one time many of the Eoxburgh and Berwick farmers were 
charged with having a too aristocratic leaning — or, in other words, 
with assuming a bearing quite above their occupation ; but if ever 
there were grounds for such a charge, there are none existing now. 
Whenever a farmer^s aspirations lead him to become ashamed of 
personally superintending every department of farming under him, 
he indeed then leaves hehind him rather than espouses true nobi- 
lity of farming. At one time, indeed, the duties of the farmer were 
so light, that his spare time was apt to lead him into extravagances 
beyond his means; s^-time md harvest were regarded as the 
^y import! ;&e only seasons in which the farmer 

' Earthing has, however, totally changed, 
reaping demand not more careful attention now 
other depMments of husbandry. The arable farm is 
indeed now a great factory, ever in unceasing operation — of which 
seeds^ and store stock are the raw materials, the soil at once the 
madiinery and motive-power, influenced, no doubt, by shower and 
sunshine; and which, like the twofold revolution of the earth, 
does not only every day perfect a process, but every succeeding 
day demands fresh duties essential to meet the requirements of the 
annual round of seasons ; so far, therefore, from the farmer’s occu- 
pation being, as some imagine, one of ease and apathy, it, on the 
contrary, demands the utmost care and incessant vigilance, A 
flamer must properly attend to the time and manner of ploughing 
his land — ^to the sowing of cereals, with its attendant operations 
of seeding with grasses, harrowing, and rolling. He must also 
carefully manage planting and manuring potatoes, the preparation 
of land for turnips, involving deep and dry autumn ploughing, the 
grubbing, cleaning, manuring, and seeding, besides the bustling 
requirements which the rapid growth of the young turnips de- 
mands in singling out by hand. This must usually be simul- 
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taneously executed with the weeding of grain and making of hay. 
And lastly, he must reap and store his grain, his turnips, and 
potatoes, sow wheat, drain and lime his fallows, and properly attend 
to the thrashing and preparing of grain; and simultaneously 
with all these, and much more than these, is the supervision of 
stock, the lambing season, sheep washing, shearing, and bathing, 
securing of food in winter for store, or fattening sheep or cattle ; 
— if the farmer attend to these, he is. engaged in an occupation 
not unworthy of the most unwearied industry, and which demands 
the exercise of the most vigorous energies. Happily, with this 
care and toil, there is, in viewing the progress of flocks, in witness- 
ing crops nurtured by gentle showers and silent dews, in the hope 
of spring and the joy of harvest, a degree of pleasure seldom 
experienced in any other walk of life. 

The Border farmer has long been proverbial for his shrewdness, 
and this characteristic qualification he still retains. Possessing a 
sound judgment, and cautious perhaps to an over-degree, he is a 
good salesman, and rarely makes dear purchases. In point of 
education and intelligence, as farmers, the Eoxburgh and Berwick 
agriculturists occupy a high position, and bear a favourable com- 
parison with those commercial classes who generally rank as of the 
same status. Several of them are well known as able contributors 
to agricultural literature, as well as acute in public business. The 
great majority of Border farmers, however, like their brethren gene- 
rally, rather avoid than court publicity with their pen or speech, 
and prefer seeing their talents and actions turned to account 
in well-ordered farms. Doubtless, if modem farming requires 
more care and attention, a higher education and greater intelli- 
gence are required also. Dearer labour, higher rents, and greater 
competition for land — all demand a higher knowledge of manures, 
and a better acquaintance with those laws which influence the 
development of the resources of the soil If the social position of 
a farmer is in any^degijee influenced by his means, it ough^also to 
be higher now than formerly, as the high price of stock and the 
increased outlay on a farm require the farmer to have the double 
amount of capital for the same sized farm than he required for- 
merly. Hence it is that rarely nowadays the occupant of a small 
form is able to take a large holding. 

In the Borders, as elsewhere, friendly intercourse between far- 
mers has greatly changed. Formerly every valley contained, as it 
were, a separate co.mmunity, which long neighbourhood, intercourse 
from childhood, and comparative isolation from other district^ had 
formed into almost one family. ^ Unhappily, this hrothmrhd^ be- 
twixt farmers and farmem^ families has almost pa^ied aw^, and 
the indifference with which neighbour reco^ises hei|^K)ur in 
towns is in some degree manifested by the i^abitahts of rural 
vales. More frequent attendance at mareets* railways, converting, 
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as it were, several valleys into one, and the ihore frequent changes 
of tenants, have all contributed to this result. 


PBASAJSTTRY. 

With the exception of Hawick district, in the county of Eox- 
burgh, both counties are exempt from those evils which generally 
accrue from close proximity to manufacturing towns such as draw- 
ing away a rural population by the promise of higher wages, and 
the offer of work more congenial to the habits of females. Married 
ploughmen occupy cottages on the farm, are engaged by the year, 
and receive wages partly in money and partly in kind, and which 
rate from JE80 to £40 annually. In Kelso district, they only 
receive about £6 of money, the rest of the wages being made up 
by oatmeal, barley, pease, free house, &c. In the Merse, hinds' 
wages consist of— 


10 bolls oats, wbirii, taking last year’s price, amounts, 


at 22s., to £ll 0 0 

4 bolls barley, at 26s., to . , . , 6 4 0 

1 boll beans, at 17s. 6d., to . . . 0 l7 6 

Potatoes, . . . . . . 6 0 0 

Sheep-money, . . . . 6 0 0 

Cow’s ke^p, . . . . . . 7 0 0 

Pree house, garden, and carting of coals, . . 8 10 0 

, 1 month’s food during harvest, . . . 0 16 0 

- , > ; ■ : * , - £ 38 ,' 6 , 6 


pajrt of Eoxburgh, married 
^16.^ money, @5 stones of oatmeal, keep of a 
of barley, 1200 y^tds of land for planting potatoes, 
&se h<nme, food during harvest, la a-day, and harvest wages for 
bondi^rs.- W&, altogether, appears to be the best-regulated 
wa^ a ploughman can have. The cow js a great support io< ^ 
famaly, while the owning of one tends to induce fixed habits in 
the owner. Meal and potatoes are thus procured, too, at the 
cheapest rate, and as they are always needed in a family, they are 
in any case as good as money, while in the case of an improvident 
wife mey are better, as they are retained for food, when otherwise 
money would be spent. Beyond the necessary food-requirements 
which the farm produces, grain as wages instead of money seems 
unfair to a ploughman, as he is in ordinary circumstances entitled 
to the same reward for the same amount of labour. Unmarried 
ploughmen are ^so engaged by the year, and when boarded in the 
f^m-house receive £20 of wages j when they have a double 
ihinding” with their fathers, they receive the same " gains.” Pieee- 
itrork is entirely confined to the mowing of hay and drainage, day- 
-work to the usual manual work on the farm ; and this is not strictly 
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day-work, as the workers (bondagers) are paid half-yearly wages 
by the ploughmen who board them, and these again paid the daily 
wages by the farmer. Without entering into the merits of piece 
and day work, a pretty extensive observation warrants the writer 
to say that the system, apart from boarding, of yearly or half- 
yearly engagements, is the best for employers and employed. A 
farmer to have his labour properly executed, and to be safe from 
those contingencies which result from sudden demands for, and a 
short supply of, labourers, must have in his daily employ, and have 
secured for the year, sufficient forces to meet the most urgent 
requirements of the farm. 

In Eoxburgh and Berwick the bondage system is universal, and 
complaints against it are not so loud as in other quarters. The 
population being chiefly rural, and the employment rural too, 
many of the bondagers are the daughters or sons of the plough- 
men. In such cases bondage is a blessing, as it not only secures 
employment for the families of ploughmen, but, along with this, 
these are kept under the influence of parental example ^nd reproof, 
instead of being sent abroad on the world, away from the parental 
eye, and at a time when they are most susceptible of good or evil. 
Besides, the boarding of one bondager in the house of each plough- 
man is less objectionable than several young men and women being 
boarded promiscuously' in , the farm kitchen. Probably the only 
injustice to ploughmen, in connection with the system of bondage, 
is, that the farmer does not free them from the risk of losing from 
paying unforeseen high wages, or an unexpected price for the 
bondagers' food. It seems only fair that the farmer should engage 
as well as pay the half-yearly wages to the bondagers, and likewise 
pay the ploughmen for the bondagers' board. In general the 
bondager receives Is. for ten hours’ work, and lOd. for short 
days in winter. Labourers get 15s. a-week. During the last 
twenty-five years wages have risen for married ploughmen from 
£25 to £35 a-year. .The unmarried ploughmen, having board, 
from <£15 a-year to £20 5 women, either for house or farm work, 
from £6 t.o £7, 10 s. the summer half-year, and from £2 to £4 the 
winter half-year. Labourers from 10s. to 15s. a-weefc. The wages 
pfv^te^ards average nearly £60. Shepherds have sometimes part 
of money and part of sheep for their wages, and sometimes only 
the " keep” of a certain number of sheep, and again frequently 
money and gains.” Shepherds’ wages average about £45. 

In genial 4 he ploughmen are sober and industrious, and are 
skilful workmen, ^nd generally faithful servants. Altbon^ 
cently more given" to ^ c|iangc, yet, on the whole, they are ae^ed 
in their habits, and it Ss not uncommon to meet iwith. a s^ant 
who has been thirty years under the same ma^en other 

H^unties of Scotland as well as in Great Bri^in,; the amount of 
immorality which prevails among the lal^uring classes here is to 
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be deplored. A false reliance, however, on the registrar's returns 
of illegitimate children, has led some to unjustly wrong the in- 
habitants of rural districts, as if these furnished any data whereby 
to judge of the comparative morality of town ftud^ country. 
Illegitimacy is doubtless a proof of immorality, but it is a proof 
only of that which is revealed, not of that which is hidden. It is 
a significant fact, that rarely, if ever, has a female in the country, 
who had become the mother of an illegitimate child, sunk into the 
lowest depths of prostitution; on the contrary, many of such 
females, when they enter the married life, become faithful wives 
and exemplary mothers. This, of course, is no excuse of the sin, 
hut it shows that rural immorality, as evidenced by^ illegitimate 
children, is immorality in its mildest form ; whereas it is the im- 
morality of cities — that immorality which does not reveal itself 
by illegitimate children — ^that is the greatest pest to society, and 
which lies at the lowest depths of moral degradation. Although 
morality, however, is in a lower state in towns than in rural 
districts, yet this is no palliation for the amount of immorality 
which prevails in the latter. Of late there has been much talk 
with respect to the means that should be employed to lessen this 
immorality, and elevate the condition of the labouring classes. 
Here, however, the matter rests, and no active steps have been 
yet taken to secure these ends* Were parents not to send their 
children so early from their parental homes" to service ; were tbe 
frequent changes of servants discouraged by masters; and were 
mastem ihem^v^^> to exhibit hi|h^ examples of morality, and, 

education^ and the freer circulation of 
a religi^ss Stemture promoted, their fruits would doubtless 
be in a happy and moral peasantry. 

THE PtJTUBE OP BOEDER AGBIOUI/TUEE. 

Much progress as has been made in the past, it would he rash 
to conclude that there is not room for greater agricultural pro- 
grc^ in the future. Apart from the wide area of land that has yet 
to be ameliorated, and notwithstanding the high estimate given 
in the foregoing pages of Border agriculture generally, yet it must 
be admitted that there are still farms, even in the best-farmed 
districts, whose resources are not half developed. Drainage on 
these has still to be carried out, and whenever this is awanting 
every act of husbandry is ill performed. Even on the best-farmed 
farms, where a thorough system of drainage and liming has been 
carried out, and where summer-fallowing has been abandoned, and 
mixed tillage and stock adopted, there is a wide field for progress. 
There are still many steadings which do not afford sufficient 
accommodation for the requirements of the farm. Covered courts, 
essential not only for the comfort of cattle, but for economising 
manure, are yet the exceptions. Manure-heaps in tbe field require 
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to be more carefully covered with soil, to avoid waste from evapora- 
tion, and from a surface exposure to droughts ; and all the refuse of 
a farm — decayed vegetation, excrements of whatever kind dropped 
about a steading, and dead animals of any description — -more 
carefully gathered into the dunghill. In the fields, too, there is 
room for progress. The deep clay soils of the Merse, and the 
deep loams around Kelso, afford ample scope for deeper oultiva^ 
tion. Experience has not yet fixed the boundary-line of produc- 
tiveness which crops do not pass, nor can it tell how great an 
increase of produce would accrue from the furnishing of increased 
facilities for the deeper and wider extension of the roots and root- 
lets of plants, as well as from promoting the wider action of 
atmospheric influence. Enough is known, however, from the 
enormous bulbs occasionally raised, and the gigantic cereal stalks, 
whose seeds are numbered by hundreds, occasionally produced, to 
warrant the conclusion that the present yield of crops might be 
very greatly increased. This doubtless cannot be obtained by 
deeper cultivation alone, but that operation must be accompanied 
by more liberal manwring. Both operations, indeed, must be 
simultaneously executed, and the more perfect the one is carried 
out, the greater the necessity for more perfectly executing the 
other. 

A close alliance, too, between the science and the practice of 
agriculture is essential to progress. Apart from having sought her 
aid to test the qualities of artificial foods and manures, the farmer 
has virtually ignored the teaching of science, while the man of 
science has underrated practical farming, and has been too heedless 
of testing his theories by field practices. Hitherto, indeed, if the 
one has not sought to shun the other, their mutual recognition has 
been cold and reserved, and just like the formal shake of hands 
between two parties regardless of each other. To choose between 
the two, the practical agriculturist is doubtless the safer teacher, as 
he is invariably more successful than the merely scientific farmer. 
Advanced agriculture, however, demands that both should mutually 
assist and instruct the other, or rather that the two should be 
united in one, and the farmer have a scientific as well as practical 
knowledge of farming. He could then test his own manures, 
know the principles of drainage, avoid errors — at present preva- 
jent— of putting crops on soils not suited to them, neither over nor 
under manure his fields, carefully husband what he now neglects, 
then, in a word, he would introduce a new era in agriculture. 
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PROCEEDINGS IN THE EDINBURGH VETERINARY COLLEGE. 

By Professor Dick. 

The following is a brief summary of the cases of diseases, in- 
juries, &c. registered in the clinical transactions of the Edinburgh 
. Veterinary College, which have come under treatment during the 
first nine months of the present year. I beg to submit it to the 
members of the Highland Society, for the purpose of showing 
them a general outline of the amount of practice which the 
students attending the College have of obtaining a practical know- 
ledge of their profession. Notes of the most interesting cases are 
taken by the more advanced pupils, who, under regulated direction 
and supervision, are allowed to have more or less personal charge 
and management ; at the same time, every student has an oppor- 
tunity of seeing almost all the cases, observing the symptoms, and 
witnessing the treatment, therapeutic and operative. 


SuMMAEY of Cases of Disease, Accident, &c., occurring amongst 
Domesticated Animals treated at the Edinburgh Veterinary Col- 
lege, from 1st January to 30th September 1862. 


Abscesses in vaiious parts, 

*lpte>otic(munaiE), • 
... 
fractures and injuries of, 
Bowe&, d^rs^ement of. 

Broken knees. 

Bursae, distension of, with lameness, 
Catarrh and sore throat, 

Castration, . 

Poking, 

, Chorea,’ 

Chronic cough, 

Xfolic, . 

Constitutional debility, 

Constipation, . 

Cow-pox (Variola vaccinia), . 
‘Cracked heels, 

Curb, with lameness, . 

Dkbetes (Polyuria), 

Diarrhoea, 

Deafness (partial), 

Distemper, 

Docking, . ’ . 

Ear, diseases and injuries of, . 


Horses, 

38 3 

2 

1 ... ... 

1 

31 

1 ... 2 

21 ... 2 

2 

12 

3 ... ... 

126 ... 2 

13 12 

2 

1 ... 3 

2 

87 

2 

6 13 

6 

10 

11 

23 

4 12 


... ... 4 

4 

3 ... 1 
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9 } 

99 

99 

99 

99 

99 

99 

99 

99 

99 


Epilepsy, 

Epistaxis, 

Enteritis, 

Examinations as to soundness, 

„ 99 pregnancy, 

Eyes, diseases and injuries of, 
Eyelids, inversion of, . 

„ injuries of, , 

Fardel bound, 

Feet, wounds and bruises of, 

„ canker in, 

corns in, with lameness, 
inflammation of (Laminitis), 
navicular disease in, 
contraction in, . 
pricks from nails, 
pumiced, 
quitters, . 
sandcracks, * 
seedy-toe, 

side-bones, with lameness, 

„ thrushes, „ 

Frost-bites (legs), 

Fistula and ulcers, 

Glanders, 

Grease, 

Gonorrhoea, 

Heart, diseases of, 

Hernia, 

Hysteritis, 

Indigestion, chronic and acute. 
Influenza, 

.Knuckling over (fo^s), 
Lameness, elbow-joint, 
cofiin-joint, 
coronet, 
fetlock-joint, 

hock, 
knee, 
pastern, 
shoulder, 

„ ^ stifle, 

Mammitis, 

Matter in frontal sinus, 

Nasal gleet, . 

Navel, disease of, 

Osteo sarcbma, 

Over-exertion, 

Paralysis, 

Parturient fever, 

Parturition, difficult, 

Phthysis pulmonalis, 


99 

99 

99 

99 

99 

99 

99 

99 


Horses, 


6 

149 

15 
3 

104 

5 

16 
18 

125 

1 

31 

3 

7 


20 

1 

14 

*9 

1 

21 

75 

3 

4 
1 

. 5 
10 
35 
21 
10 
3 
10 
12 

*1 

11 

X 

1 

6 


Cattle and 
Sheep. 

4 


1 

103 

1 


2 


1 

2 


1— w ot 
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Plireiiitis, 

Placenta, removing, . 

Pleurisy, pneumonia, &c., 
Pleura-pneumonia, 

Poll evil, 

Prolapsus ani. 

Poisoning, suspected cases of, 
Pediculi (lice). 

Quidding, 

BacMtis, 

Bearing, thick and broken wind, 
Bingbones, with lameness, 
Bheumatism, . 

Scalded legs, . 

Shivering fits, 

Schirrhus of the cord, 

Spavin, with lameness, 

'Splints, „ „ 

Sore backs, 
shins, 


Strangury, 

Scab (sheep). 

Skin, diseases of, 

Spine, inju^ of. 

Stomach, distension of, 

Stone in the bladder, . 

Sprains, tendons, and ligaments, 


'iion, 

L of urine, 
[ledsOieath, 



Teem, diseases, dec. of, 

Tenotomy, 

Tetanui^ 

Thoropin and sprung hock, 

Treads, overreaches, &c., 

Tumors, various, 

Yomition, 

Weed, inflammation of absorbents. 
Worms, intestinal, - . 

Wounds and bruises other thian feet, 
Extracting rifle-bullet from dog’s neck, 
Teats, injuries, &c. of, . . 

Qeneraii Abstract. 
Cases amongst horses, 

„ „ neat cattle and sheep, 

„ „ dogs, cats, &c. 


Horses. 

2 

si 


I 

5 

2i 

10 


3 

37 
24 

3 

1 

3 
1 

38 

4 
1 
1 

49 

10 

16 

6 

4 

1 

2 

2 

15 

1 

3 

3 

3 


4 

73 




1 

25 


1 

66 


10 


4 

1 


2 


1602 

208 

133 


1943 
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Bemarks on the cases, I think, become the less necessary, as the 
list speaks for itself. It will be seen that the diseases which generally 
prevailed were influenza and common catarrhs, in most cases c6m- 
bined with sore throats. These, although ranging over the whole 
nine months, principally occurred in the spring. Their prevalence 
has without doubt been due to the changeable character of the 
weather, sudden transitions from heat to cold, and vice versd. The 
type of influenza has been that of a low typhoid form, requir- 
ing careful nursing as much, or more, than active medical treat- 
ment. The symptoms of the disease are unfortunately so well 
known, that I think it scarcely necessary for me to recapitulate 
them. The plan of treatment I have found most successful is good 
warm clothing, plenty of fresh air, with stimulants and mild tonics, 
of which, perhaps, the best is the sulphate of iron. The treatment 
of catarrh and sore throat is simply to apply to the throat a mild 
blister, and administer a fever drench and a gentle laxative. 

During the spring months, diabetes, or, more properly speaking, 
excessive staling and great thirst was of frequent occurrence. In 
the majority of cases this was traced to the horses having been 
fed upon imported hay, which, in all probability, had got damp 
and musty during its transit. This disease, in the majority of 
cases, I have found to be due either to the animals being fed on 
musty hay, or on musty or kiln-dried oats ; thus showing the neces- 
sity for owners of horses exercising some care in the purchase 
of forage. The disease, although not of a fatal character, is one 
that speedily reduces both the condition and strength of the 
horse. The treatment consists chiefly in the administration of 
large doses of iodine combined with opium, following this up with 
vegetable tonics. 

About the end of summer several cases of rather a peculiar na- 
ture came under treatment. The owners complained that the horses, 
although eating their food, seemed unwilling or unable to swallow 
it — in fact, quidding it. On examining the teeth, mouth, and 
pharynx, nothing seemed amiss. Finding, however, that in every 
case the animal bad been fed upon cut grass, I was led to the be- 
lief that it was connected with, or dependent upon, the food having 
assumed a rank nature, caused by, or consequent upon, the wetness 
of the season. The treatment adopted was change of food from 
grass to good hay, and the administration of mild tonics, which 
in all instances proved successful. During the end of summer and 
in autumn, weed, or inflammation of the absorbents, has been tjte 
most common form of disease prevailing, more especially amon^ 
farm horses. This disease is, I believe, in most cases cat^^ll^ 
improper feeding, combined with want of exercise. In 
of cases it will be found that this disease makes iU on 

Monday mornings. On inquiry it will be found that fte toimal, 
from the Saturday evening until the Monday moitflng, has had 
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as mucli food as ho can possibly eat ] thisj combined with stand- 
ing without exercise, appears to be the cause of the disease. 
Arrother disease, which occurs frequently on Sunday evenings or 
on Monday mornings, is colic, and is without doubt brought about 
by the same causes as weed — ^namely, improper feeding and want 
of exercise. 

Of the three cases of tetanus brought under treatment, one re- 
covered. This, a case of traumatic, was induced by a deep saddle- 
wound in the back. The horse was brought into the College hos- 
pital from the neighbourhood of town. After placing him in a 
loose-box, and ordering perfect quiet, a large dose of purgative 
medicine was administered, extract of belladonna applied to the 
wound, and the animal placed in slings. 

After persevering for some weeks in the use of belladonna, both 
externally and internally, the animal was sufficiently recovered to 
return home, and is at the present time working as well as any horse 
can do. The others were destroyed by the owners, who considered 
it an act of mercy to put a period to the agony and suffering of the 
poor animals, as affording the only source of relief. Amongst the 
great number of cases, I am happy to say we had but one of the 
fatal and loathsome disease, glanders; it occurred in a horse bought 
at some country fair by a carter. The animal was of course im- 
mediately destroyed. During the nine months we had, however, 
several cases resembling glanders, where there was a discharge from 
either one or both nostrils : the discharge, however, on es;amina- 
tioti, was found ei&mr from chronic nasal glee% or from 

disea^!^tei^. :: Allhy treatment, however, recovered. 

. the cas^^sof fractures and injuries of bones, the most 

fractures of the bones of the pelvis, chiefly the shaft 
a^iae of the ileum and ischium. These, in most in- 
stances, were.caused either by the animals slipping during the frost, 
or falling in drawing heavy loads up some of the steep slippery 
streets with which our city so plentifully abounds. In making an 
examination for fracture of this bone, care must be taken not to 
confound an accident, which in most cases will recover with time 
and patience, with a disease of the arteries supplying the extremi- 
ties with blood, and said to be incurable. 

During the nine months several severe cases of wounds have 
come under treatment, to a few only of which I will draw atten- 
tion. One occurred to a bay horse, which, having become restive, 
tried to break away from his driver, and in doing so got his head 
over the railings enclosing the south side of the Old Western Bank, 
at the east end of Rose Street. The horse, in struggling, stuck the 
point of one of the rails behind the angle of his jaw, and in struggling 
to free himself fell, the whole weight of his body being suspended 
by the head on the rail, the rail becoming so firmly embedded by 
the weight, added to the struggles, as to require the aid of a black-* 
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smith, with a fore-hammer and chisel, to break off the head of the 
rail before the poor animal could be released. The head of the 
rail, which was the shape of a spear-head, measuring about 8 inches 
long, and 4 at its broadest part, as soon as broken off, disap- 
peared in the wound. The horse was brought to the yard of the 
College ; and on exploring the wound, which was, as already stated, 
just at the angle of the jaw, passing under the posterior part of the 
parotid gland, and penetrating into the guttural pouch. The piece 
of iron was found situated between the jaw and pharynx, dividing 
in its course several of the smaller branches of the carotid artery. 
Owing, however, to the vessels being so lacerated, there was little 
or no hemorrhage. Mr Strangeways, my assistant, with the aid of 
my foreman smith, was, after using no small amount of force, and 
exercising great caution, enabled to remove it. After the removal, 
the wound was stitched up with metallic sutures; cold cloths 
were applied; and, strange to say, with the exception of a little 
swelling of the gland, the hole healed up without a single bad 
consequence. 

Another severe case of wound between the jaws, was, like the 
former, caused by part of the head of an iron failing. In this 
case, the horse, when brought to the yard, had ' been wounded 
several weeks previously. The intermaxillary space was found 
much swollen, with a suppurating wound in the centre, on explor- 
ing which the spike was found. It was removed, the wound dressed, 
and all went on well. 

Another peculiar case of a wound was that of a dog brought 
to the College. The boy in charge stated that, about ten days 
previously, the dog, whilst running in Hunters’ Bog during the 
ri^e-practice of the volunteers, received a wound from a bullet 
which had struck a stone and ricocheted a considerable distance 
to the side of the target. Jhe wound was at the upper part of the 
neck; and, on introducing a probe, a sinus was ti’aced down several 
inches, and at the bottom was found a hard substance, which could 
also be felt externally close to the front of the sternum; the skin at 
the place was cut through, and with the aid of a pair of bullet- 
forceps an Enfield bullet was removed, after which the dog speedily 
recovered. 

Amongst neat cattle the most prevailing disease has been epizootic 
apthse, or murrain. In dairies it has been very common; in fact, 
scarcely one in the country has escaped it. This disease, althougjb 
not of a fatal kind, is one which, I daresay, most of your agriccflh 
tural readers know to their cost often entails frightful losses, 
from its after consequences, perhaps, than from the disea^,,:^^- 
The most common, and most dreaded sequel, amongst 
being garget, or inflammation of the udder, 
in many instances, the loss of one or more of th#rqf&era of 
the udder. Murrain, being one of "those diseaeea mat has a 
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certain course to run, requires little or no medical treatment, all 
thi^t is required being to keep the animal clean, and attend to her 
comfort j and, if a milch cow, to striptly enforce the proper drawing 
of her teats, so as to prevent, if possible, the inflammation of the 
udder. Should the teats be sore, a little oil, or soothing ointment, 
should be applied; and the mouth, if affected, dressed with salt 
or a weak solution of alum. 

The only other disease I intend to notice, as occurring amongst 
cattle, is variola vaccinia, or cow-pox, a few cases of which have 
lately come under my notice. This disease, as almost every one 
knows, is a very benignant one, and runs its course without any 
bad consequences, except producing soreness of the teats. Cow-pox 
is, I believe, raging to a considerable extent both in the counties of 
Mid-Lothian and Tife, and offers, I think, a good opportunity to the 
members of the medical profession for laying in a stock of good 
healthy vaccine matter. The appearance of this disease about the 
same time as that of the pox among sheep in the^ southern counties, 
of England, and the small-pox amongst the people, leads me to the 
opinion that all of these forms of variola are due to, or caused by, 
atmospheric influences, and not to contagion, as some would lead 
us to believe. 


REPORT ON mPROVEMBNTS ON CULVENNAN, WIGTOWNSHIRE. 

*;iT ^ '.‘-.S' ■>"<''* ' ' ' ‘ 

j Haulkejtcm Mains, Laurenceldrk. 

[Premiiim--The Gold Medal] 

This property is situated in the parish of Kirkcowan, and county 
of Wigtown, and consists of 589 acres, 198 of which are hill pasture. 
With exception of the latter, the greater portion is either im- 
proved or improvable, and lies at an elevation of from 800 to 360 
fleet above the level of the sea. The climate is moist and tolerably 
early, being equal in this respect to other inland districts of Scot- 
land, 

About twenty years previous to 1850, the estate was under the 
management of a person who was possessed of neither practical 
knowledge, nor means to improve it. When the reporter came 
into possession of it in 1860, it was occupied by two tenants, whose 
rents were ofi’40 and £35 respectively. They were a fair specimen 
of what many of the tenants are in such districts, where there is 
neither much skill nor energy displayed. In the absence of the 
factor, already referred to, who had visited the property only twice 
or thrice during his twenty years' charge, if they had just cause of 
complaint for want of countenance or encouragement, in making 
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any improvements for the benefit of themselves and the property, 
they could not plead captious interference in the management df it 
Hence it will not surprise any one acquainted with these parts, to 
be told of the wretched condition of the buildings and lands at the 
period referred to. The reporter cannot soon forget his impres- 
sions on his first visit To say nothing of the habiliments and per- 
sonal appearance of the tenants and their families ; the stunted and 
starved-like look of the live stock ; the filthy state of the little de- 
tached patches of arable land ; and the general aspect of the profit- 
less waste which everywhere met his eye, revealed to him a state 
of matters anything but satisfactory to contemplate. 

At that time the land, capable of being cropped, could not have 
been easily ascertained, owing to its detached state; but it was not 
above 56 acres, although, according to the plan of the estate, it 
showed considerably more; but this arose from a great part of the 
meadow, which still lay in its natural state, having been reckoned 
arable. The land did not, as in some districts many years* ago, lie 
in narrow stripes of corn and grass alternately, or, as it is termed^ 
“ rig and bauk;^' but every field was more or less covered with 
boulders and other stones, or interspersed with unimproved patches 
of ground. The meadows, and especially the moss, presented in 
general a most . uninviting appearance. A great portion of the 
moss here and there- had been dug for* fuel and other purposes, 
and so formed a very unequal surface. The whole waste 
ground was very wet, some of it so much so, that, unless in dry 
weather, it was unfit to bear the tread of any quadruped. The 
herbage it could have was of the most scanty and unsavoury 
description. Two small rivulets ran through the low lands in 
a circuitous route, in ruts which contained only the usual run 
of water, and in a rainy time nearly the whole of the lower 
portions were consequently flooded. Although stones were abun- 
dant, there were no dykes, except a few dilapidated ones only 
2 to 3 feet high, partially surrounding two or three small fields, 
and a very insnffioient one round the hill, which was by no means 
proof against trespass by sheep. The buildings were just in keep- 
ing with the rest of the subjects. The mason-work consisted of 
diT’-atone walla, the dwelling-houses having got a coating of lime 
sufficient to exclude the daylight and the wind. The roofs consisted 
of rafters, imsize from the thin slab to the tree's natural rotundity; 
twisted, broken, and patched ; moth-eaten — ^under every stage of 
dilapidation which time and weather could, by combination, efiBsct^ 
The covering, of course, was thatch, and this 'the most 
quantity, and indifferent in quality. * ^ 

In speaking of the primitive-like condition of this , the 

Eeporter would remark that the same description wouM ife appli- 
, cable to many other properties in the n|dand of this 

county and that of Ayr. 

TEANS.— JANUABY 1863. 2 H 
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The initiatory step to change the state of matters thus briefly 
Retailed, was to part with the tenants whose leases had expired, 
and who required little or no persuasion to leave* As there was 
hardly a house on the premises fit to accommodate either man or 
beast, the building of suitable houses was immediately set about. 
It was determined to divide the property into two farms, the 
larger to consist of 220 acres, and the smaller 116 acres, and a 
smithy tack of from 60 to 60 acres, the nearest blacksmith being 
3| miles distant. The Reporter drew plans for a dwelling-house 
and a steading of offices for the larger farm, which were erected in 
the course of the first 18 months. The house is of one storey, with 
attics, having storm-windows, and contains, besides other con- 
veniences, five rooms and a kitchen. It is substantially built, and 
is well finished, and cost, exclusive of carriages, d^l20« The stead- 
ing is sufficiently large for the farm, or any other one of like size, and 
is found to be most convenient, and to answer every expectation 
formed of it as a new style of building. The cost of its erection 
was under £400. A thrashing-mill was erected at the same time, 
driven by water, which was brought from a running stream more 
than a mile distant. The expense of machinery, cutting water- 
courses, dam, ark, &c., was about □£’150. Tracts had to be cut for 
the two rivulets in straight courses, and of sufficient dimensions 
to contain the water at all times. The ground was then laid out 
in proper-sized fields, as far as this could be done. Roads to in- 
tersect these were made, and as abundance of gravel was got at 
hand, the^ were made at little expense beyond carting. 

- matter of drainage was now gone about With 

^ exception of 15 or 20 acres, there was a bottom, 'generally 
a mixture of clay and gravel, sometimes not very firm, found 
at the depth of from 1 to 3 feet. The deep portion is what 
is known as flow-moss, which is perhaps the most expensive 
and difficult of all mosses to improve. In draining this, it was 
found necessary to put in wedge-drains, at from 16 to 18 feet 
apart. The depth of these varied from 4 to 6 feet, depending 
upon water being found in the bottom. It was often got, espe- 
cially at the extreme depth, in such quantities as to prevent, for a 
time, the completion of the drain. The wedges were formed out 
of the tough surface, and jammed into the drains, leaving an open- 
ing at the bottom of 9 to 12 inches. These drains were opened 
and closed at an expense of 2s. 3d. to 2s. 6d. per imperial chain. 
In other portions of meadow and moss the drains were cut at the 
same distance apart, and averaged feet deep, into which either 
two-inch pipes or tiles with soles were put, the latter having been 
found to be more efficient, and less liable to be choked. These 
drains cost the same as the othei’s, exclusive of tilea With the 
exception of the meadow and . bare moss, the surface, sometimes 
before and sometimes after draining, was pared at the rate of £1 
per acre j an operation which was found .to be essential for after 
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purposes. These parings were occasionallj burned, and the ashes 
spread over the soil, but were more commonly used in filling up 
holes and ruts. The ground in many parts was so rough and un- 
even on the surface, that a process of levelling, both by plough and 
spade, had at this stage to be done. 

Before attempting to plough each field as It was got drained, 
the great bulk of the loose and set-fast stones were removed, many 
of which, especially the latter, had to be blasted. The carting of 
field-stones is always a heavy and tedious job, which becomes 
doubly so when the ground, as in this case, is mostly soft. The 
quantity of stones varied from a few tons to 200 tons per acre. 
They were reckoned to amount in all to upwards of 6000 tons, 
besides some hundreds of loads of fast-stones dug out of the arable 
land. The stones, as they were carted or removed on sledges, 
were laid ’down on the spots marked out for house or dyke build- 
ings, and thus a relifting of them was saved. 

Sand, of which there are some fine banks on the property, was 
then carted and spread over the moss, at the rate of from 300 to 
500 loads per acre, which so far supplied the want of silica in 
the moss, and proved so essential, that corn would not, for some 
seasons at first, grow without it. This stood in place of lime, and 
the sand may be considered more permanent in its eflfects, if not so 
speedy in its results. Beckoning a man and a pair of horses at 
10s. per day, the sanding would cost about £1 per acre. 

The land was thus so far in a fit state for ploughing, and a most 
serious undertaking this for the most part proved to be, notwith- 
standing that the best hands, horses, and implements were em- 
ployed. Although the drainage was considered so far complete, 
the superabundance of moisture in, and retentive nature of, these 
soils is such, that the action of the drains is not soon sensibly felt. 
Instead of allowing the ground to undergo the necessarily slow per- 
colating process, the Reporter, like too many eager improvers • de- 
sirous for a speedy return of his outlay, started the plough while 
the ground was still in a comparatively wet state, and before there 
was anything like a firm footing got in much of it for the horses. 
The inevitable consequence was that the work was more difiicult in 
accomplishing, and worse done, than it ought to have been. And 
ivhile confession of error is made in one respect, it may he as well 
here to make a second admission in the same direction for a warnr 
ing to others. When the ploughing was somehow or anyhow got 
accomplished, instead of deferring a season, or even more, to give 
time for the^till tough surface to rot, the seed was sown itomedi^ 
ately, or as soon as seed-time came. The harrows might rhave 
almost as well been tuimed upon as many furrows composed' of 
india-rubber for all the good they did in reducing the.neW'Soil tato a 
mould. They accordingly tossed and tumbled about alternately in a 
verticle and zig-zag manner, quite violent at times. The half of the 
seed was not consequently got covered in a proper manner, and the 
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guano, of wbich tLer^ were cwt to 2 civt. sown per acre, had no 
soil to incorporate with. In these circumstances it was astonishing 
to 3 ee the thickness and healthy look of the braird j but this ap- 
Ipearance proved very deceptive, for, at a certain stage, and when 
the hot weather came in, one stem after another withered and 
-died, and frequently left little or nothing to reap. This did not 
occur on one field or on one occasion, but in every case on the 
black tough-surfaced moss where time was not allowed to rot it. 
[Experience, however, taught a useful lesson, and the Bep^t^, 
instead of grasping at what proved only the shadow of rapid re* 
tum^ profited latterly more by patiently waiting nature's work 
to assist that of art, and he found matters both more pleasant and 
more profitable. 

It has been found that trenching moss does not produce hetter^ 
nor indeed so good crops, for the first year or two at all events, as 
simply ploughing it This must be owing to the spade burying 
•too effectually the weather-winnowed surface, which the elements 
have conspired to render in some measure pi’odactive, and exposing 
the inert underground. Hence, wherever the plough could pene- 
trate for stones, the spade was never employed, and this happened 
over only about 20 acres, which were trenched 14 inches deep at 
an expense of ^10 per acre* 

has hitherto been no regular system of Cropping adopted 
on &6 new land. Two or three oat crops in succession were gene- 
taken until it wa^,si;^iently reduced, that a mould could be 

baa inyariably been found 
msly belter^ but sooner came into a workable 
More lib^tdiy it was sanded, both by a first and second 
to the successive crops. 

As i^ards the manuring of the new soil, although various 
kinds of artificial manures were tried by way of experiment, guano 
and dissolved bones were found, on the whole, to be most bene- 
ficial for the grain crops, and farmyard dung for the green crops; 
In order to get almost the whole of it thus applied, a preparation 
of moss, saturated with urine, [[was employed to the hard land, and 
what was formerly cultivated. The following method was adopted 
in this preparation: — ^The moss was removed from its bed and 
heaped up, where it was allowed to lie for a year or two to dry 
and winnow. It was then carted into the bottom of the cattle- 
sheds to the depth of several feet, where there was a tank which 
collected the urine from the byres. This was afterwards spread 
over the surface of the moss and dung from time to time* The 
moss thus prepared, was afterwards carted out and put in the 
drills like ordinary dung, supplemented with a very little guano, 
and the green crop was not only good, but the after-crops bene- 
fited evidently from this peculiar manuring, which was iim both 
inexpensive and remunerative. 
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^ In the third year of his proprietorship, the Reporter extended 
his improving operations to the smaller farm of 116 acres, on 
which he built a suitable dwelling-house and steading of offices at 
a cost of o6350. Last of all, the smithy tack was taken in hand. 
After the usual land improvements were gone about, a new- 
house was built at an expense of d&lOO, and other £50 were ex- 
pended in repairing the old steading. Four servants’ cottages 
were built four years ago, each having a kitchen and two bed- 
closets. There is a lobby, a pantry, and a recess for a bed in tha 
kitchen. The bedrooms are plaster-lathed, and all the rooms are 
floored with tile fl^s, and are otherwise . well finished. The ac- 
commodation is sufficient for an ordinary sixed family. The cost 
of the four houses, built two and two according to the plan No. Ij 
was £170. Carriages and the value of thq building stones and 
granite blocks, as in all the other calculations on buildings, are 
excluded. ’ 

While the other works were going on, stone dykes, 4 J to 5. feet 
high, were erected round the fields to the extent of from 300 to 
400 chains, the cost of which, excluding carriages, was 7s., and 
including these, 16s. per chain. 

With the exception of a round knoll and a few acres for shelter 
to the dwellings, no trees have been planted. 

Two years ago, at the conclusion of the improvements, at least 
so, far as he felt inclined personally to follow them out, the Eeporter 
employed an experienced valuator in the district to survey and 
value the estate, with the view to its being let. As will be seen 
by the new plan, the arable acres are now increased from 56 to 
upwards of 300. 

The farms, after being advertised, were let for nineteen .years to 
three tenants, at rents respectively under the valuation. At the 
same time, the game' was let for ten years to a neighbouring pro- 

{ )rietor. * The total outlay for buildings, improvements of all kinds, 
abour, tear and wear, &c., has been about £4000, and the gross 
rental is £260, the rent being more than trebled. 

In speaking of the returns yielded by the new land in corn and 
green crops, the Reporter may state in general terms that these de- 
pended so much on the state of the ground in regard to mould, also 
the nature of ih^ seasons, whether dry or wet, as not to admit of any 
certain criterion to guide one in the propriety of engaging in im 
work. .Experience comes to one’s hand often too late ; but a prae^ 
tised eye, on seeing little beyond the natural herbage, ought tsr tee 
able to form a pretty correct idea of the probable fertilitj^r^^f 
ground. In any event, however, the science of chcfini|^^i^lie 
called in to one’s aid. . As an indication for pres^f 
for future guidance, the Reporter, in 1865, procigsid^sitfi^&iiexed 
analysis of the two most prevalent soils he had ,a®g*#iy^^f^aimed, 
or wished to reclaim. These were the peal ^ moss No. 1, and 
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meadow, so-called, No. 2. It will be seen that No. 1 yielded 
92.64. per cent of vegetable matter, the remainder being in- 
organic, or earthy matter.* Owing to the presence of so much 
vegetable matter, it must be apparent that no crop could* grow 
and come to perfection* Clay would, no doubt, be the best 
application, but sand is likewise very efficacious, and is generally 
more accessible in moorland districts. Wherever clay or sand, or 
some such material, being largely charged with silica, cannot be 
bad, the propriety in an economical sense, of attempting to reclaim 
such soils as No. 1, is very doubtful, unless under peculiar cir- 
cumstonce^ occasioned by locality, climate, or otherwise. At the 
best, in this case, large supplies of lime and manures would be ab- 
solutely necessary, which, with previous and subsequent expendi- 
ture, incur an almost^unwarrantable outlay* It must be borne in 
mind that, although these mosses may be found in great part 
shallow enough for drains to bottom, they are seldom uniformly so, 
but are interspersed with deep spongy mosses. In carrying drains 
through these, there is no better method than by laying the tiles 
on long slabs of wood. Wedge, in continuation of tile drains, is 
always to he avoided. They are, from almost their outset, more or 
less insecure ; and in any case not permanent, as the Eeporter has 
already found in no small measure, by the frequent redraining found 
nec^sary. Indeed, no system of drainage on soft moss can be said 
to be permanent ; constant stoppages here, and there occur under 
the most careful management ^e Reporter succeeded after sand- 


Th& of peatHSoils, of coarse, varies in the proportions of 

r CGSistilQentEk The following aa^ysis of a specimen of an entir^y barren peat- 
a^^wrieeUy dry state, wiH give the farmer a tolerable idea of their general 
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Such is the composition of a barren peat-moss. The analysis of an active, or fertile 
peat-moss, with which it will be well to compare it, gave the following results, after 
oeing also dried : — 
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ing this moss by the hundred of loads to the acre, in getting it to 
produce, sometimes the second, but more generally the third year, 
two to four quarters of 'light oats an acre* There was often 
plenty of straw, but it had no strength to withstand the buffeting 
of the weather, and when once laid, especially at an early period, 
it did little good towards ripening in the corn. Turnips and grass, 
especially clover, are not reliable crops for some years, unless the 
ground has been limed as well as sanded ; but good potatoes can 
be raised if got in in good time, and manured from the dung-hill of 
the farm. Mangold, and drumhead cabbages were tried on a small 
scale with success. 

No. 2 is a soil of a different and more hopeful texture. If pro- 
perly drained and ploughed, it will produce both corn and green 
"crops of all kinds after the first year or two in abundance, and that, 
too, without any mixture of other soil, and with a very moderate 
supply of manures. 

Independently of the prospect of being remunerated in a pecu- 
niary sense for the outlay, the personal fatigue, and occasionally 
mental anxiety, undergone in the course of turning this little pro- 
perty almost upside down, the Reporter has the satisfaction of see- 
ing his labours crowned with success by, in some degree at least, 
“ turning a desert into a fruitful field," and in providing, he has 
reason to believe, comfortable homes to several families, where 
previously .poverty and filth had their abode. 

Extract of Gertificate dated 1854 regarding the Improvemmts on Gvhm- 
nan^ Wigtownshire, hy AiiEXANDEit M‘Caw, Esq., GovemTnent Ins;peo* 
tor of Drainage, 

On my last inspection, I was accompanied by Mr Nicol, lately 
appointed Government Inspector, and a gentleman from Sir James 
Hay’s estate,, the former with a view to see the system of moss 
drainage, the latter to see the improvements generally. We made 
a very minute inspection, opening up drains in suspicious parts 
where one doubted the declivity to allow suflScient rapid discharge, 
and in every case we found every thing correct on this head, as well 
as the workmanship highly satisfactory in the execution. Mr Nicol, 
on this account, was very desirous to engage the same party to exe- 
cute similar works at Oraighlaw. The fencing, trenching, and clew- 
ing the surface, with other improvements, were to me quite satis- 
factory, and the gentlemen who accompanied me expressed them- 
selves highly pleased. We examined the steading, and were 
delighted with tbe ample accommodation and substantial nature of 
the buildings. 

(Signed) Alexander WGxurf 

* Black Tartarian oats were tried, but not found to answer better than, or so well 
as, tlie common white varieties. 
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REPOUT ON TOP-ERESSINO FOR PASTURE. 

By W. S. Maodonalb, Springfcell, EccMechaa. 

[Premium — The Medium Gold Medal,] 

The prosperity of the general community , and, particularly of 
that portion of it whose bones and sinews are the bulwark of our 
nation, has of late years been such as to have contributed on a large 
scale to the consumption of our beef and mutton. Notwithstanding 
the great fears entertained, a few years ago, that British agricul- 
ture would be undersold, that land would depreciate in value, and 
that beef and mutton would be purchased for a trifle, thanks to the 
general prosperity of our country, in which all classes have shared, 
these fears have not been realised. Land has steadily year by year 
risen in value ; beef and mutton also command high prices. The 
energy and skill of the agriculturist have thus been quickened and 
taxed to produce larger returns to meet the advancing rents and 
growing consumption ; hence, through the aid of science, much pro- 
gress has of late years been made in the primitive art of agriculture. 
Still, much remains to be done, and there are thousands upon thou- 
sands of acres in Great Britain now lying in a state of nature, and 
comparatively worthless, that could be rendered valuable and pro- 
ductive through means of drainage and top-dressing. 

,^,^]Previous. y^ 1^6* only soh^ two or Aree of the Spring- 
^1 alK^ut 600 statute acres, were 

&or4H^b^Fain^,a)sd^with the exception of a single field, which is 
every field required more or less drainage, 
of the present report, 6 enclosures are selected out 
of 22, part of th^ old grass^fields, andl part recently broken up 
and sown out a mixture of natural and artificial grasses, the 
whole being drained where drainage was required. From the dM- 
culty of comparing or estimating the produce or value of top- 
dressed land depastured with stock, it is necessary to enter some- 
what into detail, giving the cost of every operation, and particularly 
so that most of the fields have been let from year to year by public 
roup as grass parks. The management and results of the old 
grass-lands shall be treated first. 

OLD ceass-helds, nos. I,, n., m., and iv. 

No. I. extends to about 56 acres 910 dec. ; has been let as a grass 
park for a period of years, and for 18 years previous to 1857 the 
average rent was d6*152, 17s. In the spring of that year a sum of 
C&152, 17s. lOd. was expended in draining it. It was let in April 
up till Martinmas following for *^173. During the following win- 
ter and spring the field was top-dressed with 3721 bushels of lime 
- — 8 bushels of lime are equal to 1 ton — ^at a cost of «P201, 11s, Id., 
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including cartage and every other expense, and let for season 1868 
at a rent of £166. The weather was very dry when the field was 
let, and the lime lying so thick on the surface that grass-takers 
were afraid the grass would have a difiSculty in getting through ; 
but by the end of June the results were astonishing. The rent 
realised for season 1859 was d&17l; for 1860, <£*230; and for 1861, 
O&201 * This is now a splendid field, and the moss has entirely dis- 
appeared, which is chiefly due to the lime-dressing and harrowing. 

No. II. contains about 20 acres 581 dec., 5 acres of which are 
nearly covered with old trees. This field is naturally dry. It 
was let for 13 years, previous to 1857, at an average rent of 
£49. In the spring of that year, 16 acres of it were dressed with 
about 2 cwt. of dissolved bones and guano per acre, mixed together 
and sown about the end of March. The field was not let for season 
1857. For season 1858 it let at a rent of £72, for season 1869 at a 
rent of £50. The following winter and spring the same 15 acres of it 
were top-dressed with 1450 bushels of lime, at a cost of £77, 10s. lOd.j 
and let for season 1860 at a rent of £71, and for season 1861 at a 
rent of <£*70. This field was also very full of moss, which has entirely 
disappeared since being limed and harrowed, and the improvement 
is completely successful. 

No. III. extends to 23 acres 784 dec., and was, with the exception 
of two small portions, which are naturally dry, drained at a cost of 
0&96, 2s. 6d, A portion, consisting of 8 acres 634 dec., has been put 
through a course of cropping, and laid down in grass without a white 
crop. The field, previous to its being drained, produced nothing hut 
coarse grasses and rushes, with the exception of the dry portions 
referred to. The portion of the field in young grass was limed in 
the winter of 1859 with 782 bushels of lime, it being then 2 years 
in grass. About 8 acres of the remainder of the field were limed 
in the spring of 1861 with 748 bushels, and at a cost, for the 
whole lime, of <£*82, 17s. Since the operations of drainage and 
liming have been completed, the rushes and coarse grasses have 
nearly disappeared, and a much finer quality of grasses have taken 
their place. Of course the improvement will be more apparent 
when the limo has had time to act. 

. jpjb? average refiit at which this field let, for 7 years previous to 
was d&22, 18$. 2d. The rent realised for season 1860 was 
<£60, and for season 1861 it is £70. 

No. ly. is naturally dry, except a few acres, which were drained 
in the spring of 1857 at a cost of £21, 2s. 5d. In the spring of 
1861 the field was top-dressed with 1112 bushels of lime, at a . cost 
of £60, 4s. 8d. The extent of the field is 18 acres 776 decv She 
average rent realised for 15 years prior to season ,1869^ was 
£66, 17s. 8d., and for seasons 1859, 3860, and 186i.r^eolively, 
£49, £66, and £74. . . 


* Let for season 1862 at a rent of £282. 
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YOTOO GEASS HELDS, KOS. V. AND VI. 

Ko. V. contains 41 acres 531 dec., and drained. In 1866 it was 
in three divisions — ^20 acres. green crop, 12 acres white crop, and 
the remainder pasture. The green-crop division was sown out in 
the summer of 1857 with rape and grass-seeds, eaten off with 
sheep. In the spring of 1858 the two grass divisions were top- 
dressed with 1840 bushels of lime, except a portion which was top- 
dressed with an equal money-value of half-inch bones, and about 
1 acre used as a cricket-ground. The remaining portion of the 
field was sown out in spring of 1858, and limed in the following 
winter and spring with 783 bushels of lime. ^ 

In experimenting with the lime and half-inch bones, two spaces 
were selected across the field, of equal length and breadth. The 
one was dressed with half-inch bones at the rate of 22 bushels per 
acre, at a cost of 3s. 2d. per bushel, or £S, 9s. 8d. per imperial acre. 
On the other space was laid a row of lime at the rate of 64 bushels 
per acre, at a cost of Is. Id. per bushel, or £Sy 9s. 4d. per acre. 
Hitherto no difference can be discerned between these portions ; 
and as the field has been constantly depastured, besides being laid 
out in high condition, it is quite impossible to say that there is any 
difference in the produce. The average rent of the above field, 
previous to 1854, was «&45, 3s. If let now (it having hitherto been 
in the proprietor's own hands), it would fetch at least ^180. 

This season experiments were made by top-dressing portions of 
the field with baff-inch hones, dissolved bones, phospho-Teruvian 
guano, and mtrate of soda, and salt But the field being 

during the Stumer, no comparison could be made, nor any 
sg^^^p^.-ecmclti8ion he arrived at, regarding the merits of the dif^ 
fewm iiafeances used, therefore detafls are unnecessary. The only 
®£fereh(» apparent between the portions top-dressed and what was 
undressed was, that the former bad a deeper green colour, and that 
the stock seemed to graze closer on the portion so dressed. 

Hfo. VI. extends to about 27 acres 742 dec,, and was sown out in 
two divisions. The first division was sown out with grass-seeds, 
along with a white crop in 1866, and the second, without a white 
crop, in 1857. The whole field was drained previous to being sown 
out In January 1859 the field was top-dressed with lime, lime and 
earth compost, and half-inch bones, the lime and bones applied at 
the same money-value per acre — ^viz. lime at the rate of 70 bushels 
per acre, and at a cost of dP3, 15s. lOd. per acre, and the bones at 
the rate of 24 bushels, and at a cost of £8, 6s. per acre. The same 
remarks apply to the experiments made in this field that do to 
ITo. V. The portion top-dressed with the lime and earth compost 
seemed to do better than either of the other portions ; hut, not 
knowing the cost of the composts, I cannot give the cost per acre. 
I am of opinion that the latter is more expensive, and takes a 
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much longer time before it can be got ready for application, besides 
the double cartage and expense of mixing. In a word, where top- 
dressing with lime is made on a large scale, the compost system is 
impracticable ; but in districts where lime is scarce and high in 
price, the portion to be top-dressed small, with plenty of road-rib- 
bings and substances containing regetable matter at hand, the com- 
post system is worthy of consideration, particularly if the substances 
forming the compost along with the lime be applied to the soils to 
which best stiited, such as siliceous and argillaceous composts applied 
to moss, and vice versa. 

^ The rent obtained for field No. VI., for a period of nine years pre- 
vious to the year 1853, averaged £28. In the year 1858, the rent 
realised was £10 for the season, £60 for season 1859, £68 for season 
1860, and £55 for season 1861. This field I consider to be let under 
its value, compared to the rent realised for the other fields. 

In the south of Scotland, the practice of top-dressing pasture-lands 
\yith lime has been successfully carried on for upwards of forty 
years, particularly on hill-pastures. 

I was led to the practice of top-dressing pasture-land with lime 
partly from the still apparent beneficial results of top-dressing with 
lime made upwards of twenty years ago, partly from the nature of 
the soil, and partly from the great facilities and small cost at which 
lime can be procured. Within the last four years eighteen of the 
Springkell grass-fields have been top-dressed with 21,000 bushels of 
lime/ at the rate of from 60 to 120 bushels per acre. The carting of 
the lime from the kilns, which are within one mile of the fields, was 
generally commenced about the beginning of December, and com- 
pleted by the end of February. The lime was laid down in rows of 
heaps, containing about one bushel each, allowed to slake spontane- 
ously, and to be in a pasty state before it was spread. Afterwards 
the fields — that is, the old grass-lands — were haiTOwed with heavy 
harrows with some brushwood attached ; the young grasses were 
simpljr brush-harrowed. The objects gained by allowing the lime 
to be in a pasty state are twofold ; first, It acts better in destroying 
the moss ; secondl;^, and what is of equal, if not of greater import- 
ance, it keeps the lime longer on the surface of the ground than if 
ap]^ed in thejquidc stata Professor Johnston, in his * Lectures on 
Agrienltin*al Chemistry,* page 723, sec. 81, says : 

“ Nor will you fail to see the important reasons why lime ought to be 
kept near the surface of the soil, since — 1°, The action of lime upon orgitpi^ 
matter is almost nothing in the absence of air and moisture. If tbe^ll^^ 
sink, therefore, beyond the constant reach of fresh air, its 
great degree lost. ' _ 

^ 2®. But the agency of the light and heat of the sun, 
hitherto specially insisted upon thoh action, are scar^J^ 
the full experience of the benefits which lime is The 

light of the eun accelerates nearly aE the chendetd takes 
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place in the soil, while some it appears especially to promote. The warmth 
of the sun’s rays may penetrate to some depth, hut their light can only act 
upon the immediate surface of the soil* Hence the skilful agriculturist will 
endeavour, if possible, to keep some of his lime at least upon the very surface 
of his land. Perhaps the influence of light might even be adduced as an 
argument in favour of the frequent application of lime in small doses, as a 
means of keeping a portion of it always within reach of the sun’s rays, and 
the more especially on grass-lands, to which no mechanical means can be 
applied for the purpose of bringing again to the surface the lime that has 
sunk,” 

Again he says, page 722, sec* 30, 1®. : — 

“ Lime combines with the acid substances already. existing in the soil, and 
thus promotes that decomposition of vegetable matter which the presence of 
those acid substances retards. The further decompositions which ensue are 
attended at every step by the production either of gaseous compounds — such 
as carbonic acid and light carburetted hydrogen, which are more or less 
abundantly absorbed by the roots and leaves of plants, and thus help to feed 
them—* or of acid and other compounds soluble in water, which, entering by 
the roots, hear into the circulation of the plant not only organic food, but 
that supply of lime also wlxich healthy plants require, 2 °, The change it 
induces upon substances in which nitrogen is present are still more obvi- 
ously useful to vegetation. It eliminates ammonia from the compounds in 
which it exists already formed, and promotes its slow conversion into nitric 
acid, by which the nitrogen is rendered moi*e fixed in the soil. It disposes the 
nitrogen of more or less inert organic matter to assume the forms of ammonia 
and nitric acid, in which states experience has long shown that Ms deaaaent 
is directly favourable p the growth of ^ants* ’ And, S®,It4nftaenci0%;i&an 
unknown -Imogen# Ihe atmosphero^ jbo beswo laa^r 

form of nitric acid and ammonia, than would 
and this it does both by the greater amount of decay 
or it brings about in a given time, and by the kind of com- 

ponhas wii^, under its influence, the organic matter is persuaded to form. 
The amount of nitrogenous food placed within reach of plants by this agency 
of lime will va^ with the climate, with the nature of the soil, with its con- 
dition as to drainage, and with the more or less liberal and skilful manner 
in which it is fanned.” 

Professor Johnston’s scientific views are largely corroborated by 
practical results. The only exception is, that lime applied In small 
doses to grass-land, and frequently, is not at all so satisfactory as 
a good heavy liming at first j indeed, the second application is, 
comp^at^ely speaking, a failure. I have invariably observed 
that the fields and portions of fields heaviest limed are the most 
satisfactory. 

In comparing portions limed last spring, of both old and youtiff 
^ass, with portions of the same fields unlimed, I was struck with 
the ease, from the appearance of the grass, with which the portions 
limed can be distinguished from the unlimed. 

It may be objected that lime is only one of the many elemente 
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required for the food of plants. True, but when we view it, not so 
much as m element of the food of plants as an agent of many che- 
mical changes, we see at once that it is the means of bringing within 
the reach of plants many substances that are essentially the food of 
plants, besides neutralising deleterious substances in the soil. Again, 
on pasture-lands producing much grass, and pastured with stock, 
there will be much manure dropped throughout the season ; and 
chemists hold that manures applied on the surface are benefited by 
the action of the atmosphere, and that the nitrogenous elements are 
increased and nitrates formed. In the island of Lewis — which is, 
by the way, a very wet country — was much struck by results ob- 
tained from the application of manure on the surface of the ground, 
both to barley and potatoes. The application of manure on the 
surface, and especially on the barley or bigg crop, is all but the 
universal practice among the crofters in that island ; and that at the 
time when the plant is just breaking the clod, the soluble salts of 
the manure are thus washed at once to the roots of the plant. Of 
course, the system is better adapted for a wet than a dry climate. 

In conclusion, I have to state that, from my experience and 
observation, and from what I have learned from others who have 
had much experience, and the means of testing results for many 
years of lime as a top-dressing, I have come to the conclusion, that 
in districts where lime is to be had at anything like a reasonable 
price, it is the most permanent and the most profitable top-dressing 
at present known for pasture-lands ; and that at no distant date 
draining and liming will change the aspect of many of the hills and 
valleys along the network of our railways, and add to our supplies 
of beef and mutton, as well as promote health by removing marshes 
and neutralising noxious vapours. 

Next to lime as a top-dressing I would class ground bones ; and, 
indeed, in many districts where cartage of lime would be an expen- 
sive element, bones would be the best substitute, applied at the rate 
of from 10 to 16 cwt. per acre. For coarse grass and rough hill-^ 
pastures lime is the best top-dressing, and should be applied at the ^ 
rate of from 80 to 120 bushels per acre. 
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BEPOET ON THE CULTIVATION OP WILLOWS. 

By Christophbe Y. MJiohib, DutMll, Carrbridge. 

[Premium — ^The Medium Gold Medal.] 

PBEIIlirarAEY BEMAEKS. 

I OBTAINED my experience in tte cultivation of willows in various 
districts of the country, and upon the properties of several noble- 
men and gentlemen, in some cases with a view of merely experi- 
menting, and in others with the exclusive object of profit i in some 
instances upon small patches of ground a few yards square, and in 
others to the extent of several acres. And from my experience iu 
every case, which is entirely jprac^icaZ, and the result of a dail^ 
observation for several years, I venture to affirm that the results of 
what I have experienced have fully convinced me that the cultiva- 
tion of willow is the most profitable of all the various sorts of cop- 
pice-wood grown in this country. 

The following report is drawn up principally from notes taken 
on the spot. But in connection with it I will abstain from using 
the names of my previous employers, or of their estates, having a 
delicacy in doing so without their permission, I shall, however> 
hpld myself bound to give references upon any point, required^ . 

1st. The first point to be attended to^ in connection with the pro* 
f teble of a proper divMion for 

to have it as far from a rabbit-warren as to be 
tbe circuit of their ravages : this, however, varies 
according to local circumstances, such as abundance of their favoui'- 
ite food contiOTous to the warren, large rivers or stone walls inter- 
vening. Under favourable circumstances I have found the willow- 
bed quite safe not quite half a mile distant from a numerous warren; 
and in other cases, the reverse of this, I have seen the plantation 
much injured by rabbits from a distance of about a mile. 

I have never seen willow cultivated to advantage where stock is 
allowed to browse, or where there are many harOs and rabbits, unless 
enclosed by means of wire-netting or palisade paling. Hares will 
travel to a distance of two miles in search of their favourite food ; 
I have tracked them in snow to a willow-bed from over that 
distance. 

The spider is also an enemy to the willow in sheltered situations, 
particularly to the finer sorts, which are of slow growth. It forms 
its nest in clusters among the tender top-leaves, consequently poison- 
ing and deteriorating their growth. Hence the necessity of avoid- 
ing a shady situation, or one too much excluded from' air, 
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The next consideration is to avoid gravel in the soil or subsoil, 
which> if found prevailing to within 2 feet of the surface, will be 
much against the crop. 

Where a choice can be made, a flat piece of ground should be 
preferred to that of an incline, as in the former case the moisture 
IS longer retained in the soil, and the labour of keeping down 
weeds, as afterwards detailed, is more easily accomplished. 

The willow may be profitably and advantageously cultivated 
upon ground where no crop by any means remunerative can be 
induced to grow, — such as upon swampy lands which cannot be 
drained for want of proper declivity, or margins of river banks, 
where flooding renders cultivation for cereal crops precarious. Upon 
pond embankments or other precipices where the earth is disposed 
to slip, willow possesses several advantages over trees (proper) for 
firming embankments, as its roots spread over the surface, and 
penetrate to a depth equal to that of timber-trees, whilst the wind 
produces no important influence upon it in shaking and loosing 
the soil, or of being blown down with the wind. 

2d, The next step to be taken, after fixing upon a proper locality 
and situation for the willow-bed, is to make choice of the soil most 
suitable to the sort of willow intended for cultivation ; and though 
the most proper site is frequently upon a southern exposure, yet 
with reference to soil, as a general rule, I have found the most 
suitable inclining towards the north, and consequently had to 
balance between the advantages and disadvantages thus inseparably 
connected. 

Any one accustomed to observe, can readily judge from the 
aspect of the herbage or plants indigenous to the soil. The general 
and most certain mode, however, of determining the quality of the 
land, is to dig pits over the ground to the depth of 3 feet. 

I have planted willow upon various descriptions of soil, and in 
planting the different soils with twenty varieties of willow, I find 
all grow in clay or loam under various modifications, but none oi 
them to thrive in pure peat-moss or in gravel. I conclude therefrom, 
as a rule, the more the soil inclines to clay or loam, and the less to 
peat or gravel, so is it to be prefen'ed for the growth of willow. 

, With reference to subsoil, in cutting the willow from the stools 
after three yeara planted, and upon weighing the produce of fifty 
stools of each of three varieties grown upon gravel, sand, and clay, I 
found the greatest weight upon the clay, and least upon the gravel. 
In support of the above experiment, observation has since repeat- 
edly confirmed to me that a deep friable loam, incumbent upc^^lt 
day subsoil, free from stagnant water, is the soil best 
grow willow ; whilst a stiff day^ with stagnant water in 
soil, or where sharp sand forms the soil, and above 
each to be avoided in selecting the soil most 
culture. _ ^ . - - ' 
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. Loam may be said truly io produce tbe greatest weight per acre, 
whilst clay soil produces the finest sample in point of colour and 
^[uality. Ground naturally poor should not be put under willow 
in contemplation of enriching it with manure, as willow groWn 
upon manured land is apt to blister, and excrescences form upon it 
in a manner similar to the larch upon unfavourable soil. Moss in 
a pulverised state, with a mixture of sand, will grow such willow as 
the Viminalis^or Caprea, but the quality of the willow is only third- 
clasa " . 


3d Having selected the site and made choice of the soil, the 
next step in advance is to prepare the ground for planting. If the 
herbage is rough, as is generally the case with land well adapted 
to grow willow, I first cut or pare off all such roughness, and pro- 
ceed with trenching the ground to a depth of not less than 24 
inches, thoroughly breaking and pulverising the earth as the work 
is proceeded with. The soil should not be turned over in large 
lumps, or rough sods turned loosely over, and laid hollow, than 
which practice nothing can be more unfavourable to the growth 
of newly-planted willows. 

Having the ground all trenched as above stated, my plan is 
to go all over the ground twice in succession with an implement 
termed in the south a Canterbury hoe — that is, a three-pronged tool 
resembling the common manure-hawk, and used in a manner simi- 
lar to the practice of mixing plasterer's mortar, proceeding with 
the work as if hoeing with the conunon lioe. 
li the is performed late in spring, the ground 

; or what I have found of 
the ^ soil is to stir about a flock 
foy a diort time i or, if time will permit, sow the 
vbflt ^pe, and fold sheep over it several times, If the 
latter system is adopted, the ground will require to be afterwards 
ploughed and harrowed, and is then fit for planting either with cut- 
tings or rooted plants. 

Tile or other close drains are to be objected to jn„prep|i^ing 
the ground for a willow plantation, as the roots in a very sSdrt 
time find their way into the bottom of the drains, unless they are 
fully 4 feet deep, which soon choke them up, and render them 
worse than useless. If the ground requires draining, open drains 
only should generally be employed, and those in no instance less 
than 36 inches deep. ^ As a rule, I have found drains in an osier 
bed answer best 36 inches deep, 36 inches wide at top, and 12 
inches broad at bottom. I have got such drains made, and the soil 
properly spread and levelled along the sides of the drains, for lid. 
per yard, distance apart at which the drains are laid on must 
be regulated according to circumstances, but in every instance re- 
ducing thewater^me to a level of at least 30 inches below the 
surface. ^ Hence, if the drams are 86 inches deep, they will require 
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to be laid on at a distance not greater than SO feet apart. There 
is comparatively little loss of ground occasioned by open drains in 
a willow plantation, as the willow is planted so as to allow each 
draS to form an alley between two rows. 

In preparing bog or marsh for growing willow where a declivity 
for drainage cannot be obtained, I have found the following system 
answer admirably. Lay up the ground in ridges, allowing the 
water to remain in the intervening trenches ; the ground to be 
raised to from 30 to 36 inches above the surface of the standing 
water. The deeper the trenches are made the better, as they can 
be formed wider apart; hence a saving of ground is efiected. 
Though the water may occasionally rise to a height above that 
specified, yet no injurious results may take place in respect to the 
plantation, such floodings being generally at considerable inter- 
vals, and of short continuance. Observation, however, satisfies me 
of the necessity of preserving the roots from stagnant water, in 
order to preserve the stools in proper health and vigour for any 
great number of years. I have always observed that willow plants 
in stagnant water, whether the water is in the soil or the water tcibU 
up in the subsoil, soon show symptoms of decay ; the stools begin 
to die put, and the general crop becomes annually lighter than 
upon ground suflBciently dry. 

AtK Promring rooted Plants or Guttings , — Having adopted both 
systems in cropping a willow-bed, I shall state the advantagesarising 
from each. On the one hand, in employing rooted plants, a much 
g[uicker return is made to the grower, the growth of the tap-root is, 
in consequence of transplanting, checked, and a number of rootlets . 
are induced to strike out on all sides, which is. highly conducive to 
the ultimate success of the plantation ; particularly so in cases where 
the subsoil is improperly drained. On the other hand, by employ- 
ing cuttings the ground is put under crop at a much cheaper rate 
than by using rooted plants; the labour of planting is sooner accom- 
plished ; and the tap-root may afterwards be cut by means of a 
sharp spade, without injury to the plant in other respects. 

Cuttings are procured from the strongest and most healthy rods 
of one year's growth, out from the stools in February, and taken 
ieom the bottom part of the rods to about two-thirds of their entire 
lengths The cuttings are made 9 inches long, and the operation petv 
formed by cutting the end of the rod that enters the ground through 
in a horizontal manner, whilst the top of the cutting is made in a 
slanting direction, in order to the water running readily off without 
affecting the cut part injuriously. Great care is necessary to fee 
exercised with regard to the cuttings, in order to prefiWve Aiida 
from losing their sap, as a few days will, in droutby l^eallheri 
render them quite dry and worthless. They should, 
be planted immediately after being taken from the stool, and made 
or covered over with straw or loose earth, where, an occa- 

TBANS. — JANTJAEY 1863, 3 T 
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Bional watering, they may remain for a short time 'till convenient 
to plant them out 

If the cuttings are bought from a nurseryman, this should he 
done in February, as a few days^ exposure to a March wind 
soon destroys their vitality ; hence failure and disappointment In 
‘purchasing cuttings they should be supplied according to sample, 
as cuttings made from near the top of the rod should not be planted. 
Of course, a higher price must he paid for select cuttkgs,- but this 
is as it ought to be ; the purchaser ultimately gains more hy it 
than the exposer, as the marked difference for several successive 
crops is so apparent to even the least initiated, that no one would 
plant inferior cuttings on the score of costing a few shillings less. 

6^ -Plmvting and Managemmt of the Willow-Bed , — ^February 
and March are the two months of the year best adapted to plant 
willow ; the former, if weather will permit, is to be preferred 
The following is the system I adopt and recommend : Stretch a 
garden-line from side to side of any convenient length of line, keep- 
ing the rows of the whole piece in a line straight with and parallel 
to each other. This mode I have frequently found of no small 
advantage in shooting rabbits or other vermin which seek such 
places of resort. 


The rows are 24 inches apart, and plants in the row 16 inches 
separate, except some of the more spreading sorts, which may be 
18 indies separate in the row. After the line is properly extended 
and in its right position, having been previously marked ^ with 
peces.of scsdbi w<^t^ 16 inches apart, and being provided with 
a siisall (dluili^ to' the arrow used in land-measuring) 

pfo<»ed along the line, inserting the dibble into the 
the red marks upon the line, then withdrawing 
w oimle, at the same time inserting the cutting to two- thirds of 
its entire length, and then applying both feet to the sides of the 
cutting, firmly trampling the earth closely and neatly all round the 
plant 

The willow plantation requires littie attention during the first sea- 
son su^equent to planting till the succeeding February, at which 
time the crop is ready for clearing off the ground. This being done, 
and previous to the tender shoots of the second year being produced 
upon the stool, the ground requires cleaning, in order to keeping 
down all rank grasses and weeds. The system which I have fol- 
lowed for several years with the most satisfactory results I shall 
here aescnfae. From the latter end of March to the latter end of 
ApJ, embracing the opportunity when the ground is tolerably dry, 
1 have the ground all neatly pointed over with the spade, carefully 
avoiding injuring the roots near the surface, covering all grasses 
and decayed leaves, <fea This work can be done for 20s. per acre, 

cutting next February. If the operation of hoeing is performed 
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during the summer season, many of the young shoots are thereby 
injured or broken off from the stools. The work requires to be 
repeated at least three times in the season, which, at 10s. each 
time, makes the expense of hoeing one-third more than that of 
pointing over the ground; I would, therefore, discommend the 
practice of hoeing, and recommend the practice of pointing. 

If the willow-bed is upon the margin of a stream or river subject 
to the washings of floods, the surface may be kept clothed with 
permanent grass, and hand-cut it several times during the summer 
season, cutting the willow from the stools in November, and using 
it in the rind. The willow suitable for the above situation may be 
one of the sorts recommended for general soils and used for coarse 
wares. I have advised cutting in November in this instance, as 
ice-floods quite destroy the rods. I have seen willows rendered 
nearly useless from such accidents. 

A tew cuttings should be put in, at time of planting the wil- 
low-bed, in a reserve comer, in order to root, for the purpose of 
filling up where an occasional plant will die out. 

OnUmg WUlow and Preparing. for Peeling. — In the begin- 
ning or towards the middle of February the willow is cut from the 
stool, whether of one or more years’ growth. This operation is per- 
formed by cutting with a sharp knife. The first time the willow is 
cut subsequent to planting, it should be done so as to leave three 
eyes upon the young wood, or what is termed the spur.” Care 
should, however, be taken in all future cuttings to keep the top or 
crown of the stool low, allowing the sides to swell out : by preserv- 
ing the stools in this form, the rods are more regularly distributed 
over the whole surface. Hence the crop is not only more prolific, 
but the rods are more handsomely grown, and of better quality, 
than if closely crowded together upon the top of a narrow-headed 
stool. The habit of growth of the variety, however, has much to 
do in guiding us in this particular, as there are some sorts — such as 
the Espatcheon — of a spreading disposition ; the heads of its stools 
should be kept dose, allowing the rods to start in a mass from the 
stool, to prevent straggling or spreading out. In planting also I keep 
this variety 18 inches instead of 16 inches apart in the row. In cut- 
Z wind repeat the necessity of having the knife sharp, 
aim oBtso that, when looking down upon the top of the stool, the cut 
of the knife is not observed, being in reality on the under-side of the 
rod, or rather the spur. In order to produce a clean and proper cuj:, 
a keen edge upon the knife is indispensable, and which, if not pre- 
served, will bruise and strip the bark from the spurs repaii||ng 
upon the stools, which is both hurtful to. the plant and 
the eye, leaving, at the same time, the bottom of the 
and unworkmanlike condition, subject alike to rpiw^.|lp4^detracT 
tidn by the purchaser. r f . ^ 

From the circumstance of the sand up upon the 
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stools, the knife ’soon loses its edge, which requires frequent whet- 
ting to keep it in proper cutting order. I have seen much valu- 
able time lost from want of taking into account and providing 
against the above circumstance. The work of catting is proceeded 
by each man taking before him one row, cutting and laying down 
the willow in handmls ; these are carried off by another person to 
a convenient spot near at hand, in order to be tied up or bolted, 
which latter operation Is performed in the following manner : — 
Lay flat upon the ground two pieces of wood, each about 3 feet 
long and 4 inches square ; lay these parallel to each other 8 feet 

WiHow lying in tlie cradle to be tied up. apart, and through 

each of them bore 
two holes with 1 J- 
inch auger at 18 in- 
ches apart, through 
which holes drive 
24-inch pegs, allow- 
ing them to go 12 
in. thi’ough into the 
ground, forming 
what is called a 
cradle. 

There is next a 
piece of strong rope 
attached to two 
handles 4 ft. long, 
and about'the thick- 
ness of a strong 
spade handle. The 
handles, with the 
rope attached 16 in. 
from one end, are 
laid down, one on 
each side 

dle,theropeextend^ 
ing between and un- 
derneath the willow, 
which is laid between the four pins in the cradle. When the pegs 
are filled with willow to the top, the handles are reversed to 
opposite sides, bringing the rope over top of the willow, to be 
bound up, or bolted, as it is termed. The levers are now pressed 
down and kept in their place till a withe is twisted tightly round 
close to the rope held by the levers. The levers are then let go, 
and the bolt is finished and ready to be carted to a pool or pond, 
immersed in water to a depth of from 9 to 
12 mdms, and is there allowed to remain till the catkins are fully 
out, and the leaf-bud beginning to burst, when it may be consider^ 
ready for peeling or rinding. 
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The willow, when taken from the stool, is tied up in bundles 30 
inches round, it being more convenient to have them in small than 
in large bundles, as they are frequently to handle and move from 
place to place. 

In bolting the willow where a considerable variety is cultivated, 
tallies must be provided and attached to the bundles before carry- 
ing it from the place of bolting. 

Prepcmng of Willow for Markets — ^Being now in bundles, 
and in the water for the purpose of starting the sap, a watch must 
be constantly kept that none of it fall down or is left out of the 
water. I generally fix a few flakes or wattles in the water as a 
sup|3ort against its falling down. Its process towards fitness for 
peeling must be observed, which, when sufficiently advanced, must 
be proceeded with as follows : — Set to work a sufficient number of 
women or lads in the following manner. 

A clamp or rinder is provided, which 
is simply a piece of tough wood, similar 
in thickness to a fork or rake handle, 

3 ft. long, and sawn down the centre 
to 12 in. from bottom, which is shod 
with iron similar to a dibble, for the 
purpose of going into the ground, when 
it is placed between the knees of the 
operator, he being seated upon a low 
stool. Down the centre of each half of 
the split part of the rinder is inserted 
a piece of No. 4* fencing-wire, sunk to 
half its thickness into grooves in the 
wood, the two edges of the wire coming 
exactly opposite each other in the cen- 
tre : me top of the rinder is i-educed sufficiently small to enable the 
operator to grasp it readily, which he does with the left-hand: 
the rod is taken in the right band, thick end first, and placed be- 
tween the jaws of the clamp, the left hand at the same time press- 
ing the jaws together ; the rod is then drawn sharply through, 
which cuts the bark on opposite sides of the rod ; the rod is then 
r^^^j^ed in the l^nd j small end first is placed in and drawn 
Ibe i^amp in a similar manner. The rind now hangs quite 
loose, and separates from it with the greatest of ease. 

The willow, as it is peeled, is laid out upon a clean bank, or set 
up loosely agmnst a wall or other support, on purpose for drying, 
which is accomplished in a few days of favourable weather, „ !l^r- 
ticular care is necessary in preserving it from rain 
process of drying, as the least wet discolours the woo4>;f^ife^g 
it less valuable in the market- , 

Having the willow sufficiently and properly ,dAd, and kept 
clean, it is then sorted and sized into tl^ee did^rent lengths, 
making the bolts in each 42 inches round, 12 inches from the 
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base. The operation of tying the bundles is again performed as 
previously explained and illustrated. The withes employed in 
bolting must be white and newly peeled, being thus more elastic 
than old dried rods. I cannot recommend too strongly the necessity 
of performing this part of the work in a thorough and efficient 
manner : after the first withe is bound round at 12 inches from 
the base, another is attached to it, passed over the base of the bolt, 
brought up and fastened to it on ihe opposite side : another, and 
even a third, may be applied in a similar manner. 

Two withes are bound round lengthways upon the longest size 
of the bundles, and one only in binding the shorty ones. 

When the work of bolting is accomplished, the willow may be 
stored by in a dry clean airy loft till a satisfactory market is ob- 
tained for it, observing to attach to each bolt a label with the 
grower’s name and address, as also the name of the willow upon it. 

Bth, Purposes for which the Willow are employed . — ^Tlie princi- 
pal purposes to which the willows of annual growth are appliedl, 
is the manufacture of baskets of endless form and variety, from the 
fancy work-basket in the parlour to the plain clothes-basket in the 
laundry; from the elegant ornamental reticule to the housewife's 
common market-vessel; from the smallest cage for the canary to 
the elaborate aviary. 

Chairs of vast variety and descriptions are manufactured from 
willow, ^ Tables for vases, flower-baskets, and furniture for grottoes, 
are made from willow in endless variety. Carriages, also perambu- 
lators a^ndnt^lea for children constitute the principal wares manu- 
facture^ from willow of one y^r's growth, in the peeled or white 

.fhc rind or green state are employed chiefly in the 
manuta^xe of jar-covers, meat-hampers, panniers, and baskets for 
culinary purpose 

Willow cat over, at periods of from four to eight years’ growth, 
is employed principally in the manufacture of toys, hoops bar- 
rels, and handles for rakes and scythes, &c. „ cl; , ,, 

9th. Marketing of the Willow . — ^Willow is generally 
in the white or in the green state, after beirig cut from the stool, 
but in some cases also upon the stool. I shall state the advantages 
arising from^ each system. When we take into account the incr^s- 
ing use of willow in this country, and in connection with this the 
extensive imports from foreign parts, we see not only the prospect 
of an open and ready market, as we have generally found hitherto, 
but the greatest encouragement for extending abd increasing our 
home growth. ^ 

Having sold willow upon the stool as well as after being cut, I 
may state an advantage arising out of this system as well as the 
other two modes. In the first place, the grower is saved all labour 
and trouble in preparing the willow for the market; and as fte 
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process of peeling, &c. is attended with, no small labour and risk, 
the grower is saved from both, and besides has his returns four or 
five months earlier than he could have by peeling it 

The advantages arising from cutting and selling it in the green 
state are, that the quantit ;7 per acre is more readily ascertained, 
and being cut by the proprietor, due attention is given in preserv- 
ing the stools in a proper form, &q. 

The principal objections, however, to selling the willow either 
upon the stool or cat in .the green state, and sold by measurement 
or weight, is, that the principal and only purchaser is frequently a 
local basket-manufacturer, who, for want of competition, gets the 
willow at his own offer. 

The system of marketing, however, which I have ultimately 
adopted, after considerable experience in each mode, is to market 
the willow in the white or peeled state, as in this condition a satis- 
factory market can be waited for without the ware sustaining any 
injury, provided it is kept in a clean dry airy place. I have found 
that, after ]^ayiug railway carriage for a distance of over 60 miles, 
a very considerable balance remains over in favour of taking it to 
market, compared with that of selling it in the rind to a local 
basket-manufacturer. 

The affixed^ 

prices apply only 2/6 per sh is an average price for 1 year’s growth of good willow, 
to. peeled and -l/Sperdo. do. do. coarser sorts of do. 

dried willow in 1/ per do. do. 4 years’ growth do. 

the market. 

10th. Expense of preparing the Ground and putting under Grop 
of Willow 1 imperial Acre : — 

Trenching the ground 24 inches deep, as performed under head 3d., ^69 0 0 


16,000 cuttings at 20s. per 1000, . . . . 16 0 0 

Hoeing 2 times with Canterbury hoe, at 7s. 6d. per acre, . 0 16 0 

Rolling with metal roller, 2 horses 5 hours, at Is. per hour, , 0 6 0 

Planting cuttings, . . . . . . 10 0 

Carriage of cuttings, . . . . . . 0 10 0 


£27 10 0 


11^^. Produceof an imperial Acre of Willow, and clear Balance 
of three successive Crops, exclusive of original ouUay or interest : — 

; year’fi for market, 64 sh at 2/6, £8 0 0 

. 1 18 0 

- £6 2 0 


Second year’s crop, , . .80 st. at 2/6, £10 0 0 

Cutting, peeling, and keeping dean, . . .234 

Third yearns growth, . . . 93 st. at 2/6, £11 12 6 

Cutting, peeling, and keeping clean, . . * 2 7 8 


dear poduct of 1 acre for 3 years. 


r 16 


to- 



acr® "was of various qualities of soil, of a 

nature, part stiff elay ; altogetber^ be consi- 
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dered rather unfavourable for growing willow. Upon a few small 
patches of rich deep calcareous loam a yield of twice the above 
average was produced. 

12^fe. Sorts of Willow ada/pted to gmeral Soils, and Purposes to 
which ihey are test suited to he cut over mnually, peeled and pro- 
pa/red for Marhet — ^The following four sorts I give in the succes- 
sive relative valm in which they are generally held in esteem for 
•fine basket-manufactory. 

1st. Forbyana—Forby^s willow. 

2d. Viminales — ^Tw^gy-leaved. 

3d. Vetellina — Golden drop. 

4th. Cinata— Woolly-leaved willow. 

The next four sorts, suitable also for general soils, to be cut over 
annually, peeled and prepared for market. I give them in the suc^ 
cessive relative value in which they are esteemed for strong basket- 
work. 

1st. Rubra— Eed-leaved willow. 

2d. Oaprear— Y^ow swallow willow (palm). 

3d. Pentandiia — Swallow-tail. 

4th. Undulatar-Sharp-leaved wiUow. 

The four sorts I next give are suitable for general soils, to be 
cut over at periods of from four to eight years, to be sold in the 
rind,’ and are suitable for hoops, handles, toy-wood, &c. 

1st. Russelliani — ^Bedford willow. 

2d. Alba^Hunlingdon willow. 

.ad. Fra^Sis— ’■Red-wood willbw. 

S%ulariB^Aureold4ea^ 


OH THE DISEASE OF THE L AEO^^Vl 

By John MosBisoisr, Coney Park, Hnrsery, Stirling. 

[Premimn — The SUver Medal.] 

The failure of the Larch in this country cannot but be viewed 
as a very serious matter, and deserves the attention of all who are 
in way interested in growing the tree or using the timber, 
^arch has become almost indispensable for certain purposes, and we 
have no proper substitute for it. Its rapidity of growth, and the 
urabilitv of its timber, give it considerable commercial import- 
ance, and any curtailment of the necessary supply would not only . 
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be^ generally felt to be a great inconvenience, but, in a money 
point of view, a heavy loss. It was supposed by some that the 
deodar (Oedrus Deodara) would in a few years become the rival 
of larch — ^the deodar being also of quick growth, and its wood of 
excellent quality ; but the effects of 1860-1 winter's severe frost upon 
this plant will be an obstacle to its introduction into the market 
for many years to come. In these circumstances, I consider it to 
be the duty of every person having a practical knowledge of the 
habits of the larch, or who has watched the progress of the disease 
from its first appearance in the young plants, to state his views for 
the information of those more immediately concerned in the culti- 
vation of the tree. And I beg respectfully to submit the following 
statement as the result of actual experience and observation, not 
being aware that any one has taken the same view of the case 
while treating of this subject 

In reference to the soil most suitable for the growth of the 
larch, there is considerable dijBference of opinion. Although a 
good medium loam with a dry bottom is that best fitted to bring 
the timber to perfection} yet for the first twenty or thirty years 
the trees appear to thrive equally well on strong loam or poor 
gravelly land. After i^ttaining that age, the result appears to tell 
more in favour of the loam ; and I believe the finest specimens of 
the larch in the north of Scotland are to be found growing on the 
edge of a moss or bog. Nevertheless, in almost every variety of 
soil we hear of the disease lurking. 

If we examine the effect of situation in connection with soil, 
although it is found that in some localities a southern or western 
exposure is most agreeable, in other places the trees do well in 
an eastern or northern situation, so that there seems good’ reason 
for believing that soil and situation have 'comparatively little, if 
indeed, anything, to do with the prevalent failure of the larch. 

To what, then, is the disease attributable? In tracing the his- 
tory of the larch from its introduction into this country in the 
beginning of last century, we may safely conclude that as much 
care and attention would be bestowed on its cultivation as is now 
given to that of our- more recent and expensive introductions of 
thi^Qouifer% and under such management no symptoms of decay 
bave manifested themselves. But when the quality of 
the timber became known and appreciated, immediately greater 
breadths of land were planted, and in very many cases, I am afraid, 
witbont suitable preparation or care, eitner as regards proper se- 
lection of seed, draining, or thinning ; and to this heedless syst^ 
of cultivation there can be no doubt the commencement of the.^s- 
ease belongsi . .It k 

The larch thrives on the mountains of the Tyrob. &i^ . at an 
elevation of from 3000 to 6000 feet above the level ' of ihe.lsea, and 
therefore it may well be considered suflSciently iWi suitable 



m 


me DISEASl OF TOE LAEOH, 


for our climate. Although growing in such a high region, the 
trees mature their seeds much better than in this country ; and 
admitting that all our seeds from the Continent are not got from 
such elevations, yet throughout they have a, warmer and longer 
sunamer, while the variable character of our summer and autumn 
weather does not permit their perfect development Imported 
seed is more firm and plump, and generally grows two to one as 
compared with home-saved. We cannot expect a strong, healthy 
plant from a half-filled, half-ripened seed. Although such may 
germinate, it can only produce a sickly tree, and this in turn brings 
forth its kind. We know well that a larch in an unhealthy state 
produces double the quantity of cones that a vigorous tree does, 
and therefore it becomes a most important question, Do the 
seed-collectors reject this unsound seed, or do they gather indis-. 
criminately ? Being in conversation a short time ago with a 
well-known Scotch fir and larch seed-collector in the north of 
Scotland, I inquired whether it was the general practice for dealers 
to gather seed from trees which were evidently in an unhealthy 
condition. He stated that such might be the case on the part of 
some seed-collectors, but his own invariable rule was to take seed 
only from mature and vigorous plantations ; and he had no doubt 
whatever that what was gathered from weakly trees produced 
none but feeble and diseased plants. This statement confirms my 
own previous conviction, and coming from a gentleman of extensive 
experience, shows that the disease is largely propagated by inferior 
seed ; and until a system of selection obtains, and collectors super- 
intend persoaaally the gathering of their seed, in place of buying 
the cones at so mnch per bushel or peck, we can never hope to 
em^icate evil and regenerate the stock. 

I have ao hesitatioif in saying that but for a few of our nursery- 
men, who have been in the habit of importing a quantity of foreign 
seed annually, and by such means infusing, as it were, fresh blood 
into the source of supply, this troublesome disease might'have been 
much more general and serious than it is. We frequently hear of 
some plantations growing strong and vigorously, while others, in pre- 
cisely the same circumstances, prove complete failures. The cause 
is to be found in the seed being good in the one case and bad in, 
the other. I have always found that whei^e the genuine Tyrolese 
seed, or that from high localities, is grown, the plants surpass in 
healthiness and rapidity of growth those .raised from home-saved 
seed ; and while it has been objected that such plants are less 
hardy than those raised from our own seed, I can state that, for a. 
long^ time past, I have carefully watched the progress of both, side 
by side, from the one-year seedling to the two-year transplanted, 
and after the first year could never perceive any difference' be- 
tween thena. In some seasons I found the one-year foreign seedling 
prolonged its growth in autumn, and was apt to be caught by early 
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frost ; butj after being transplantedj I have never observed any dis- 
similarity in regard to early or late growth. 

In addition to what T have thus indicated for the prevention of 
the disease and the improvement of the stock, I would further sug- 
gest that a somewhat dijfferent management is requisite on the part 
of nurserymen. In place of having beds 3^ feet broad, and from 
20 to 25 yards long, producing 40,000 to 50,000 one and two years’ 
seedlings, were the same space of ground to contain about half the 
above quantity, it would conduce greatly to the healthiness of the 
trees. The best soil is productive only to a certain extent, and be- 
yond that limit nature will not by any means be forced. No tree 
is more sensitive of confined space a;nd impatient of want of air 
than the larch j and while in some cases a shortsighted and mis- 
taken policy may still compel adherence to the present practice of 
crowding, I am thoroughly convinced that true econpmy consists 
in growing the plants much thinner than has been generyiy done. 
Even with an additional cost of about a third more per 1000, 
superior plants would ultimately be found much cheaper than those 
now to be obtained in the marxet, and there can be no doubt they 
would come to he preferred. 

A thorough, system of draining for forest-planting is also needful, 
for the larch does not thrive in wet, sour land. Every piece of 
ground allotted for this purpose should he carefully examined, in 
order to ascertain what extent of draining may be really required ; 
and although the roots of the trees seldom go far into the subsoil, 
it is generally advisable to drain to that depth ; and after the 
drains are made, should the land he very wet, it would be much 
better to wait for a season until it drip sufficiently. Experience 
has proved that, without attention to draining, any previous care 
bestowed in the selection of proper seed, or in the preparation of 
the land, is utterly lost ; and proprietors would consult their own 
interest by cordially seconding the exertions of their foresters in 
this important matter. 

Besides the suitable preparation of the soil, there is yet a most 
essential part of forest culture to be attended to — viz., the early 
ahd careful thinning of the young plantations. Whether it be the 

frequently manifests itself on naked 
aH in plantations is the result of raising from thickly- 

sown seed, I am not* prepared confidently to assert ; but it is pos- 
sible that such may be the fact, and that the germ of the disea«^ 
may remain latent in the plants till they arrive at a certain 
The existence or development of this excrescence greatly de^^P 
on the future circumstances of the young trees ; and 
courages this unhealthy token so much as having 
close together. In such a condition, having no ro^pi^pand, 
become lank and bare, and on being thinned tie mor 

liable to be caught by the spring or autumn ascending 
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and descending of tlie sap. Suffered to grow deprived of the need- 
ful circulation of air, they acquire a sickly habit, and when suddenly 
exposed, the change is too much for them ; they are, as it were, 
frost-bitten, and the blistering is the manifestation of the evil. But 
careful and timely attention to the requirements of the young trees 
would prevent this. Were a sufficient space for their healthy de- 
velopment always maintained, and the clearing away of all super- 
abundant growths attended to,* it would allow the plantations to get 
a fair start ; and I have no doubt the young trees would soon ac- 
quire a vigour such as would enable them to overcome any tendency 
to blistering which they might otherwise exhibit. We seldom see 
. a larch covered with branches to the ground presenting a blistered 
appearance; and were the treatment here suggested generally 
followed out, there would be comparatively few cases of failure 
heard of. 

The object of the above remarks is simply to point out what I 
deem the chief causes of the failure of the larch, and to suggest the 
proper remedies. My attention has been directed to the subject 
for some time past ; and having satisfactorily^ proved the efficacy 
of the plan now recommended, I submit it, with* all deference, for 
the consideration of others. "Should they think the observations 
now made sufficiently important to induce them to make trial of 
the same mode of management, I am confident they will find it 
highly auccessful, and be led to adopt it in all time coming ; while 
by^ their co-operation they will be assisting in counteracting an 
evil whi<di hm already earned the loss of muds time, labour, and 
moneys, and 4^ if not ^p^dily 
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PROCEEDINGS IN THE LABORATORY. 

By Thomas Anderson, M.D., Professor of Chemistry in the University 
of Glasgow, and Chemist to the Society. 

ON THE COMPOSITON OP THE WHEAT CROP AT DIPPBRENT PERIODS 
OP ITS GROWTH. 


{Continued from page 396.) 

The point which most immediately attracts attention in this stage, 
is that, notwithstanding a month’s additional growth, the weight 
of the produce, in place of increasing, has slightly diminished. A 
very cursory inspection, however, is sufficient to show that this 
apparently anomalous result is due to the diminished proportion 
of water contained in all parts of the crop. In point of fact, when 
the dry rnoMer in the plant at both stages is considered, the in- 
crease is found to he decided, though not so great as in the pre- 
vious stage. 

Dry Matters in the entire Plants in an Acre, exclusive of Roots. 

Third stage, ..... 6,696 lb. 

Fourth stage, . ' . . . . 8,785 „ 

Increase, ..... 2,089 lb. 

Here, accordingly, there has been an increase to the extent of 
about 30 per cent of the weight at the previous period ; but this is 
trifling when compared with the advance the crop made between 
the second and third stages,- when the quantity of dry matter rose 
to nearly five times its previous weight. The distribution of the 
different constituents through the plant, offers many peculiarities 
of interest and importance. The analyses more particularly tend 
to show that, during the whole of this stage, scarcely any nitrogen 
has been absorbed, the quantity found at the two periods differing 
by little more than 1.5 lb. But the distribution of that assimilated 
during, the previout Staged has been totally altered; for whereas in 
the thi^stage only about one-seventh of the whole albuminous com- 
pounds was found in the ear, they now contain one half of them. In 
fact the leaves more particularly, but also the straw to some extent, 
have been deprived nf much of the nitrogenous matters previously, 
existing in them in order to produce the seed, the great reseip)^^ m . 
these substances, and in which they are accumulated in 
serve the requirements of the young plant which k d^iteaHo 
spring from it. At this stage it may be said that; of 

active growth had passed the straws and leaves no required 
the large quantity of nitrogenous matters which appear to be 
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closely connected with the process of vegetation, and they are 
therefore stored up for future use. Similar observations may be made 
regarding the mineral matters. Potash, which exists abundantly 
in every part of a plant where vegetation is active, has undergone 
no increase, but it has accumulated to a greater extent in the ears, 
and diminished in all the other organs. Among the inorganic 
elements, the most remarkable increase is in the phosphoric acid, of 
which the proportion contained in the ears exceeds that in the entire 
plants at the previous period. The increase in silicic acid is obvious, 
though by no means so striking; but that of the other elements is 
scarcely changed. 

Fifth Stage^ S^temher 1860. 

It was not till this unusually late period, not less than a month 
after the usual time of harvest in the district, that the crop was 
ready for the sickle. This was due in part to rams which pre- 
vented harvest operations being carried on till some time after the 
crop was ripe ; and it might possibly have been advisable for me 
to have taken the material for the final examination at the exact 
time when it reached full maturity. To have donfe so would, 
however, have introduced some degree of uncertainty. It would 
not be easy to pronounce upon the precise period at which this 
takes place ; and as agriculturally we must look to the time at 
which the crop is harvested, I thought it better to delay the last 
series of analyses till the day on which the crop was reaped, when 
the produce of 5 square yards was again submitted to experi- 
ment:— 

JSars of 50 average plants, . , . 6450 grs. 

upper portion, . ... 3660 „ 

^ lower portion, .... 7060 „ 

Leaves, 900 „ 

I^ots, 1250 „ 

19,320 „ 

Average weight of each plant, 386.4 

It will be noticed here that the average weight of each plant 

has largely increased ; but it is quite obvious that some error has 
been committed, as the produce per acre, owing to its having be- 
come much drier, had diminished. Unfortunately this discrepancy 
was not detected till some time afterwards, when it was too late 
to trace it back to its cause. It is not, however, of material con- 
sequence, as from particular circumstances I know that the relative 
proportions of the different parts of the plants are correctly given, 
and that- k the point which is of importance for the calcule^ions. 

^e total produce of 5 square yards was 120,987 grains, equal 
to 7 tons 5 owt. 2 qrs. 6 Jb. per acre, divided as follows 
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Ears, 

Straws, upper portion, 

„ lower portion, 

• • 

6443 lb. 
3088 „ 
6957 „ 

Leaves, 

• • 

769 „ 

Roots, 


1055 „ 



16,302 „ 


In order to maintain uniformity with the previous stage, the 
entire ears were analysed fresh, and the results were — 


Water, 


39.73 

Albuminous compounds, 


6.68 

Other organic matters, 


60.23 

Ash, 

• 

3.36 



100.00 

Nitrogen, 

. 

1.07 


After being kept for some time until they had become dry, and 
were in the state in which they would have been if they had lain 
for some time in the stack, the grains and chaff were separately 
analysed and gave — 



Grain. 

ChafiF. 

Water, 

16.16 

10.66 

Albuminous compounds, 

12.47 

2.03 

Starch, &c., ■ 

66.00 

41.27 

Fibre, 

. ■ 4.25 

27.22 

Ash, 

2.12 

18.92 


100.00 

100.00 

Nitrogen 

2.12 

0.32 

Analysis of the ash : — 




Grain. 

Chaff. 

Peroxide of iron, . , . 

0.76 

0.84 

' Lime, . .p 

lAO 

2.48 * 

Magnesia, 

6.37 

1.07 

Potash, . . . 

21,36 

4.67 

Seda, 

1.63 

0.46 

CMoride of sodium, 

0.72 

1.18 

Phosphoric acid, 

Sulphuric acid, 

33.24 

0.91 

3.96 

0.99 

Silicic acid, . 

3.78 

81.08 

Charcoal, . . 

30.16 



100.30 




After deduction of charcoal, these 

give — 

‘V'*" " 
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Grain. 

Chaff, 

Peroxide of iron, 

1.07 

0.87 

Xiitae, • . . • 

2.14 

2.66 

Magnesia, 

. 9.98 

1.10 

Potash, , . * . 

. 30,55 

4.81 

Soda, 

2.18 

0.48 

Chloride of sodium, 

. 1.02 

1.22 

Phosphoric acid, . 

. 47.38 

4,09 

Sulphuric acid, . 

1.20 

1.02 

Silicic acid, 

6.38 

83.86 


100.00 

100.00 

In the dry ears the proportiou 
follows ; — 

of grain and of chaff was 

Containing Ash. 

• Grain, .... 

. 78.67 

1.96 

Chaff, .... 

. 21.43 

4.03 


100.00 

6.49 

From which data the ash of the entire ears is calculated — 

Peroxide of iron. 


0,93 

Lime, . 

• • 

2.44 

Magnesia, 

• « 

. 3.51 

Potash, . i . . 

* • 

. 12.67 

Soda, .... 


0.99 

Chloride of sodium. 

• ■ 

1.16 

Phosphoric acid. 

• • 

. 17.16 

Sulphuric add, . 


1.08 

Silicic acid. 

• • 

. 60.16 



100.00 

Anodym oftlis Straws.^ 



Upper portion. 

Lower portion. 

Water, , . • , 

. 44,04 

60.11 

Albuminous compounds, 

1.60 

0.88 

Other organic matters, . 

. 48.65 

46.61 

.Ash, .... 

5.91 

2.60 

• 

100.00 

100.00 

Nitrogen, 

0.24 

0.14 

The ash contained — 


Upper. 

Lower. 

Peroxide of ii'on, . 

0.12 

0.21 

Alumina, , . 


0.84 

Lime, .... 

Magnesia, 

2.71 

1.98 

3.46 

3,37 

Potash, .... 

. 12.88 

12.68 

Soda, , , , . 

0.69 • 

0.74 

Chloride of sodium, 

2.70 

2.68 

Phosphoric acid, . • . 

1.66 

1.22 

Sulphuric acid, . . 

2.43 

2.23 

Silicic acid, 

. 71.06 

66.61 

Charcoal, .... 

3.62 

9.96 


101.02 


101.32 
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Deducting any cbarcoal, and recalculating to 100 parts, these 
give — 



Upper. 

Lower. 

I^eroxide of iron, .... 

0.12 

0.23 

Alumina, . . ... 

... 

0.92 

Lime, ..... 

2.78 

2.17 

Magnesia, .... 

3.54 

3.69 

Potash, ..... 

13.21 

13.88 

Sodd^ ..... 

0.60 

.0.81 

■ Chloride of sodium, 

2.77 

2.82 

Phosphoric acid, .... 

1.60 

1.33 

Sulphuric acid, .... 

2.50 

2.44 

Silicic acid, .... 

72.88 

71.71 


100.00 

100.00 

Analysis ofth& Leaves, 

Water, .... 


12.83 

Albuminous compounds, 

. . 

2.68 

Other organic matters, 

, , 

67.74 

A.sh, . • • • _ . 

• 

16.76 



100.00 

Nitrogen, ' . 

• 

0.43 

The ash contains — 



Peroxide of iron, 


2.51 

Lime, ..... 


3.43 

Magnesia, . . . . 


1.94 

Po^h, . . . ’ , 

• • 

6.25 

Chloride of sodium, . 

• • 

2.11 • 

Phosphoric acid, ... 

• • 

3.26 

Sulphuric acid. 


1.03 

Silicic acid, .... 


71.88 

Charcoal, .... 


7.71 



100.12 

JBecalculated after reduction of charcoal, 

we have — 


Peroxide of iron, 


2.71 

Lime, ..... 


3.71 

Magnesia, .... 


2.09 

Potash, .... 


6.74 

Chloride of sodium, . 

• 9 

2.27 

Phosphoric acid, . . . 

* • 

3.52 

Bcdphuric acid, ' . . . 


1.11 

Silicic acid, 


77.85 



100.00 


In calculating from the precedmg analysis the quantities of fee 
different substances contained in the crop produced on the it is 

necessary, as in the former cases, to deduct the weight 
when we have the following— i; 

TRAITS.— JANTTAET 1863. * 2 K 
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Enl^ pradTie& o€ acre, 
Deduct roots, , 


16,302 lb. 
• 1,055 „ 


Produce analysed, 


15,247 « 


The follomng table gives in poands the quantities of the different 
elemeiits this produce contained — 


straw. 



Ears. Upper part. 

Lower part. 

Leaves. 

Total. 

Water, . 

2163.05 

1359.95 

S98d.06 

97.37 

6605.43 

Albuminoiis ooiunotmds, 363.59 

46.32 

S2.42 

20.34 

482.67 

Other oigaasic mattery 

2734.02 

1499.22 

2770.60 

51416 

7618.00 

Ash, 

182.34 

182.51 

148.92 

127.13 

640.90 


5443.00 

3088.00 

5957.00 

769.00 15247.00 

Nitrogen, 

58.24 

7.41 

8.34 

3.26 

Y6.26 

> Mineral matters per 

acre in pounds — 






Straw. 




Ears. 

Upper. 

Lower. 

Leaves. 

Total 

Peroxide of iron, 

1.70 

0.22 

0.35 

3.44 

5.71 

AluminsL 

... 

... 

1.37 

... 

1.37 

lime, 

445 

5.07 

3.23 

472 

17.47 

Magneda, 

6.40 

6.46 

5.49 

2.66 

21.01 

Potash, 

22.91 

2411 

20.67 

8.57 

76.26 

Soda, 

1.80 

1.10 

1.21 

... 

411 

Chloride of sodium, . 

2.12 

5.06 

419 

2.89 

• 14.26 

Phosphoric acid. 

31.29 

2.93 

1.98 

. 447 

-40.67 

Sulphuric acid. 

1.97 

456 

3.64 

1.41 

11.68 

Silicic acid, . 

109.70 

13S.00 

106.79 

98.97 

448.46 


182.34 

182.51 

148.92 

127.13 

640.90 


The mint most worthy of attention in relation to this last stage, 
is the fiiiiber diminution of the quantity of water contained in 
the plants, which had fallen from 9987.42 lb. to 6605.43. The 
loss, therefore, has been 3382 lb., which almost exactly coiTes- 
ponds with the diminished weight of the produce, which is 3526. 
The diminution is in fact somewhat greater in the latter than the 
former ; and this might be supposed to indicate a small reduction 
on the amount of solid matters ; but when the nature of the experi- 
ment is t^en into account, it will be admitted that the approxima- 
tion is as close as could be expected. The crop has in fact re- 
mained stationary during this last stage of its existence, and has 
ceased to take food from the soil. It had therefore reached maturity 
at a period nearly a month before it was reaped ; and it may he 
that harvest operations ought to have been commenced 
mnch earlier than they were. It is unnecessary, however, to ob- 
serve that the period at which a crop is reaped is not always 
determined by tn^t at which it acquires its full development The 



PROCEEBINGS IIT THE LABORATORY. 


447 


process of ripening in a cereal crop undoubtedly consists to a very 
material extent in getting rid of a part of the moisture it contains, 
so that it may pass' into a state in which it is not liable to undergo 
those fermentations which are apt to occur when it is too moist, and 
which often end in its becoming musty or otherwise unsuitable for 
human food. The autumn of 1860 was exactly the season in which 
this operation was certain to be very much prolonged. During 
the latter part of August and beginning of September, the weather 
was damp and rainy, and there is no doubt that had it been drier, 
the crop would have been harvested at a considerably earlier period. 

It is much to be regretted that the season in which these experi- 
ments were made should have proved so unusual and unfavourable. 
It would have been much more satisfactory had the year in which 
a series of analyses and'observations, involving so immense a mass 
of labour, was made, been more of an average character, so that the 
results might have been more nearly such that might be expected 
in ordinary summers. It is seldom, that, a colder or more sunless 
season occurs,, and this has no doubt had an effect in extending the 
period of active growth over a longer time than in a warm and 
dry summer. This, however, is only one of the risks to which all 
agricultural experiments are liable, and which render it so import- 
ant that conclusions should not be drawn except from the results of 
repeated trials. In the case of an investigation like the present 
this is no doubt of less importance, inasmuch as the conclusions to 
be drawn from it must be the same in kind, though they differ in 
degree from those which would be attained in an ordinary year. 
In one point of view, perhaps, it may be considered not altogether 
disadvantageous, as it will admit of a more satisfactory comparison 
with the results attained with the turnip in the preceding year, 
which, like 1860, was wet and cold. 

Viewing the results in a general light, it is impossible to avoid 
being struck with one fact which is at variance with preconceived 
opinions. It has been always supposed that wheat is a slow grow- 
ing plant, and that this forms one of the most important characters 
by which, as an agricultural product, it is distinguished from the 
turnip and other root crops which are supposed to advance mtfch 
The Su^oined table shows that this idea is entirely 
with^vfctedation. It gives a statement of the total amount of 
different substances withdrawn from the soil by the wheat crop at 
. different periods of its growth, contrasted with the similar results 
obtained with the. turnip in 1860. 


Table 
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Table lowing the Amounts of dififerent Substances withdrawn from an Acre of 
Land by the Wheat and Turnip Crops at different periods of their growth. 


Wheat. 


i 

1 

s 

Water. 

Albuminous 

Compounds. 

ii 

o 

! 

4 

i ■ 

Total Weight 
per Acre. 

Daily Gain 

In Weight. 

Daily Gain in 
Dry Hatter. 

1 


1231.85 

177.88 . 

21.22 


1430.96 



2 

34 

4^05 

181,78 

^1030.46 

146.71 

29.11 

5587.00 

122.2 

39.9 

3 

35 

11970.24 

413.25 

5803.25 

479.26 

55.28 

18666.00 

873.7 

181.0. 

4 

35 

9987.42 

428.19 

7791.12 

566.27 

66.76 

18773.00 

3.0 

69.9 

5 

29 ! 

1 

8605.43 

482.67 

7518.00 

640.90 

76.25 

15247.00 

121.5 

4.9 

Timiips. 

1 

32 


5.76 

U.S5 

1.6 


226.2 ' 

7.02 


2 

35 

14118.00 

^258.00 

932.00, 

209,0 

6.15 

15555.0 



3 

20 

30060.00 

3012.00 

5^.0 


33600.0 

901.00 

104.70 

4 

35 

43211.00 

612.00 

3236.00 

284.4* 

97*50 

48000.0 


51.30 


The most important point to be here noticed regarding the wheat, 
is that the gain in weight which occurs in the second and third 
stagey, diminishes with great rapidity in the fourth, and is converted 
into m3 absolu^ los» of weight in the fifth. This is due to the loss 
of water, which diminishes rapidly during the last two stages. 
Tlimw h in the fifth stage, also, a slight diminution in the amount 
of solid matter, hut this is trifling, amounting to less than 1 per 
csent of the entire crop, and is obviously attributable to the impossi- 
bility of obtaining two plots of ground absolutely alike. If now we 
trace the progress of the wheat crop, we find that the amount of mat- 
ter aocnmnlated by it during the winter is exceedingly small, so much 
so, indeed, that I have not thought it worth while to calculate the 
daily gain during that time. It is only in May that the progress 
becomes marked, and the most rapid gain in weight is seen to 
occur during the latter part of June and early part of July, when 
it amounts to 373.7 lb. daily. This no doubt will not bear com- 
parison with the turnip, during the twenty days elapsing between 
the Ilth August and 1st September, when the daily gain was 901 
lb. per acre ; but it mast be borne in mind that this occurred during 
the rapid expansion of the bulb, the growth of which was most 


The greatly diminished quantiiy of ash here is due to the fact that a great part 
the leaTei^ in whidii the mineral matters are chiefly aocumtilated, had decayed 
at this period. 
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conspicuous at this time, and consisted to a large extent of water 
If we look at the amount of dry matter, things assume a different 
appearance, for the daily gain in the turnip^ is only 104.7 lb., 
while in the wheat it amounts to 181 lb. If in place of compar- 
ing them at these individual stagesj we take the entire period of 
active growth, embracing the third and foufth stages of the turnip, 
during which time chiefly the bulbs were produced, and the second, 
third, and fourth of wheat, it appears that the daily amount of dry 
matter withdrawn from the soil and the atmosphere by the former 
is 70.5 lb., by the latter 96.9 lb., or nearly 88 per cent more. 

These results are totally opposed to the generally received opinion, 
for they tend to show that the growth of wheat is much more rapid 
than that of the turnip. It makes also a larger demand on the 
soil and air, containing as it does a larger quantity both of mineral 
substances and of dry organic matter. If, then, the exhaustive 
effects of a urop are dependent on its requiring to take a large 
q^uantity of matter from the soil within a limited space of time, we 
snail at once perceive that wheat must justly merit the reputation 
of exhausting the soil it has attained. It is generally understood 
that the narrow-leaved grain crops are to a great extent dependent 
on the soil for their carbonaceous matters, while the broad-leaved 
turnip can avail itself more readily of the carbonic acid and the 
other constituents of the atmosphere. If this is the case, the ex- 
hausting effects of a grain crop are easily intelligible, if it must 
take from the soil a large proportion of the elements necessary for 
its growth, depriving it in great part of the substances which hap- 
pen to be in the most available condition, among which no doubt 
must be those which, under a less exhausting plant, would remain, 
and be the very substances most likely to be taken up by the sub- 
sequent crops. 

I need scarcely dilate on the important practical bearings of an 
investigation like the present, which fixes the vegetative conditions 
of one of our most important crops, and I trust I may be able at 
some future period to prosecute a similar series of experiments with 
other plants. It would, indeed, be desirable to repeat sudi innreeti- 
gations more, than once, but thisf is beyond the powets bf SiiS* 
vidual, owing to the laborious nature of the analyses and calcula- 
tions, the extent and difficulty of which only a chemist can ap- 
preciate. 



‘ Abstsact of tlie Accounts of tlie HiCtHUAnd and 
Ohabgb. 

1. Balance in the Eoyal Bank of Scotland at 30th N 07 . 1861, . £1666 17 4 

2. Medals on hand at do., . . . . 31 7 o 

3. Arrears of Subscriptions at do. considered recoverable, . £249 14 

Deduct balance of Arrears overstated in last accounts. 


4 13 


Whereof due by Members compounding for life, and 
thereby extinguished, ... 


£245 1 


57 17 


4. Intebest A20) Dividends — 

1. Interest on £9500 lent on Heritable Security, 
,, On £5370 lent on Debenture Bonds, 
On Bank Accounts, 


£365 16 
238 10 
28 2 


7 4 


£632 

2. Dividends on £11,670, 14s, Id. of Bank Stocks (the . 

value of which at 30th Nov. 1862 is £22,851, 11s, 6d.), 892 12 10 


6. Annual Subscriptions for the year, . 

6. life Subscriptions, .... 

7. Chemical Depariment— 

1. Balance in Bank at 80th Nov. 1861, 

2. Annual Subscriptions, . 

8. Subsoriptiotts in aid of Local Competitions, 

0. Bnm WCfW* 186^. — ^EeMpts as per Abstract, 
1^. Beoeipts apitehle to &mier Shows, 


£1 18 
133 7 


187 4. 0 


1626 0 
867 18 
718 4 


135 6 3 
84 6 0 
2884 16 11 
4 17 0 




£8104 16 8 





Acmi<mTDBAi. SooiETT of SooTLAKB, for the Year 1861-62. 

Dibchaboe. 

1. Establishment Expenses— 

1. Secretary’s SaJaiy, .... 

2. Allowance for Heating, Cleaning, and Service, 

8. Anditor^s Fee, . 

4. Allowance to Editor of ' Transactions,’ 

5. Clerks* Salaries, . 

6. Allowance to Curator of Machinery, 

7. Feu-Duty, Taxes, Bepairs, &c.— 

Feu-Du^ 

Taxes, . 


Insurance, 


£500 


0 

83 5 
30 0 
42 0 
161 17 
10 0 


Repairs, 


2. Chemical Defabtment.— S alary to Professor Anderson, 

3. Expenses op Vetebinaby Defabtment — 

1. Allowance to Professor Dick, .... 

2. Medals awarded to Students, ..... 

3. Advertising, . . . . ’ . 

4. Museum Expenses— 

1. Pen-duty, Taxes, Water-duty, Ac., . . . . 

2. Repairs, . . . , . ' . 

3. Wa^ to Porter, ...... 

4. CoaiB, ........ 

5. Fbemiums Paid— * 

1. For years prior to 1861, . 

2. For Essays and Reports, 

3. For Perth Show, 1861, . 

4. For Battersea Show, 1862, 

5. For District Comperiiions, 1861, 

6. Battebsea Show Expenses— 

1. Tents and Bedding for Servants, 

2. Outlay for do. at Exnibition and Crystal Palace, 

3. Cah Fares and other Conveyances, 

4. Police, . ... 

5. Advertising, .... 

6. Postages, Ganiages, 'Telegrams, &c., . 

7. Piintmg, .... 

A Travelhng Expenses of Secretary, 

9. Secretajcv's Maintenance Money. . 

10. Silver Medal to Mr Gihson, Battersea Park, 

11. Gratuities and Sundries, . ■ 

7. Pbinting, Advbbtibino, and Stationeby— 

1. Printing, 

2. Advertising, ...... 

3. Stationery, ...... 

8. Misoellaneous Expenses — 

1. Snhscxtotlon to Memorial to Fiince Consort, 

2. Subscription to Meteorological Society, . . . 

8. Portrait of Highland Bull, .... 

4. Account for Seed-Potatoes and Manure for Experiments, 

5. Expenses attending puxt^hase of National Bank Stock, 

A •Accounts, ..... 

, 7- RebMug General Meetings, . . 

& and Roceint Stamns. 

9. Outlays, including Traveling B±pen^s,£S, 11s. 
Cabs, £1, 7s. 6a. ; Acts of Parliament, 4cc., 

9. Pbeth Show, 1861.— Expenses per Abstract, 

10. Balance in Bank at 30th November 1862, 

11. Medals on hand at do., .... 

12. ABBEABS of SUBSOBIPTIONS— 

1. Recoverable Arrears, ..... 

2. Irrecoverable, and written off. 


£40 10 0 
45 2 2 

5 17 0 

6 8 4 
81 19 10 


179,12 4 
5^006 14 ' 4 
300 0 0 


:26 5 0 
6 8 0 
6 13 6 


£78 18 8 
19 17 9 
87 10 0 
7 0 0 


6 6 


143 6 5 


£6010 

P 

111 10 

0 

1238 17 

0 

403 0 

0 

716 4 

0 

£68 12 

3 

27 16 

4 

6 18 

6 

6 6 

0 

16 14 

6 

14 13 

1 

10 0 

0 

17 2 

0 

19 19 

0 

0 16 

0 

1 14 

6 

£167 13 

6 

26 14 

5 

28 0 

0 

£52 10 

0 

5 0 

0 

28 0 

0 

39 6 

4 

8 0 

0 

18 10 

6 

8 3 

0 

61 14 

6 

IS 4 10 

‘ , 


1 0 


189 11 2 


7 11 


231 8 2 
1747 18 11 
1382 7 8 
26 16 0 


£202 2 0 
82 -17 0 


2^10 0 


£Si04 16 8 


W. GIBSON CRAIG, ...Treamrer, 

JAMES W. HUNTjEaR, Member i^Mncmce Committee. 

H. MAXWELL INGLm Do. <?o. do. 
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.Pbeeh Sho'w, 1861. 


Heoeipts. 

1. I^OCAIi SUBSCSIPTIONS-— 

1. Propiieiiors in Pertiidure, . 

2. Texianlrbimezs in ditto, 

3. Proprietors in Kfeeliire, 

4. Tenant-&rmers in^tto, 

5. Proprietors in western part of Foriarshire, 

6. Tenant-^rmeis |n ditto. 


7. Proprietors in i 

8. Tenant-fKrmers in ditto, 

9. Proprietors in Kinross-shire,* 

10. Tenant-^nners in ditto, 

11. Citazens of Perth, 


2. AHOUlfT COLLEOSED DUEINO SHOW— 

1. Drawn at Gates, 

2. Drawn at Trial of Implements, 

3. Farm-servants’ Tickets sold, 

4. Oat^ogues and Awards sold, . 

3. ENIET-^OlSTBr— 

1. On Stock, 

2. On Imjdmnents, 

Bent of Stalls in Show-yard, 

Bent (^BaficeshmentBiKitb, ' . 
liamire sold, ... . 

Profit upon Banquet, 

Interest &om Banks, 


£475 0 8 
56 19 10 
308 1 3 
24 19 6 
141 8 4 
7 2 3 
31 4 6 
9 14 6 
0 0 0 
0 17 6 
38 19 0 

£1094 13 3 


£1118 1 4 
29 16 6 
13 7 0 
167 10 0 

1328 14 .10 

£63 15 6 
64 9 6 

128 5 0 

254 8 6 
. 45 0 0 
22 0 0 
4 9 3 
7 6 1 


9. Balance, 


£2884 16 11 
101 19 0 



* Not yet reported. 


Edihbobgh, 24^ December 1862. 
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Abstract op Accounts. 


Payments. 

1. Premiums drawn at 30th November 1862, . 


£1238 17 0 


2. Show-Yard— 

1. Contractor for fitting up Show-yard, . . £965 6 

2. Tenants of Inch, . . . . 20 0 

3. Bedding for Stock, ' . . . . 75 0 

4. Water Fountains and Pipes, . . . 12 5 

5. Refreshments for Judges and Committee in Yard, 7 5 

6. Omnibus and Cabs for Judges, . . 6 14 

7. Food for Poultry, . . . . 18 

8. Colours, . . . . . 6 14 


0 

0 

0 

0 

9 

6 

3 

0 


1094 13 6 


8. Trial op Implements — 

1. Bent of Ground at Muirton, .■ . £31 15 0 

2. Do. Friarton, . . . 12 0 0 

3. Gratuities, and Befreshments to Ploughmen, . 6 0 6 

4. Oil-cak% Boots, Straw, &c., for Machines, . 8 16 4 

58 11 10 

4. Police Force, . . . . . . . 29 14 . 9 

5. TRAVELLiNa Expenses of Judges, Staff, Secretary, Clerks, &c., . 92 9 6 

6. Hotel Bills for ditto, . . . . . . 118 15 6 

7. Tickets to Banc^uet for ditto, . . . . . 14 12 6 

8. Printino — 


1. Catalogues, .... 

2. list of Awards, 

3. Bills and Placards, 

4. Premium Lists, Certificates, Circulars, &c., 


£89 10 0 
12 3 6 
23 9 0 
48 14 0 

173 16 6 


9. Advertising— 

1. At Bailway Stations, . 

2. In Newspapers, 

10. Allowance to Local Secretary, 

11. Outlay by him, 

12. Allowance to Curator of Machinery, 
^ 13. Ditto to Bank Collector, 

14. Clerks, . . . 

15. Assistants, Porters, and Labourers, 

16. Postages, 

17. Stationery, . 

18. Miscellaneous Expenditure, 


£20 0 0 
25 4 6 

46 4 6 

. 20 0 0 

5 5 0 

9 9 0 

5 6 0 

. 30 10 0 

. 12 2 3 

. 28 5 1 

2 16 8 

6 6 4 


£2986 15 11 


W. GIBSON OBAIG, ! Trecmrer. 

JAMES W. HUNTER, Mmber of Fvmnu Gomm&0^ 

H. MAXWELL INGLIS, Do. cfo. , 

KENNETH MACKENZIE, ..^Avditor. 



State of the Foots of the Highland and AoaiGmiTukiL Society, 
At 30ik 1862. 


’ I. iNVEOTlOHSniS-- 

1. Heritable Bond, . . . . 

% Bank Stoclu^ present value, . 

8« Baalway Bebentores, .... 

4. Glasgow Water Cozporation Debenture, 

5, Ten Shares or £500, of the British Fishery Society, 


IL Heritable Pbobbrtt, per Valuation, 

III. Balanc® in Royal Bank, . 

IV. Mepalb on hand, . 

V. Abbeabs oonsidbbed becovbbable, 


£9,500 0 0 
22,851 11 6 
4,570 0 0 
1,000 0 0 
200 0 0 


£38,121 11 5 
7,487 18 5 
1,882 7 3 
26 16 0 
202 2 0 


£47,220 15 1 


•AnlSjUn of the Aoamns (d the Aso-m. Natai. E^OKD.for 1862 , 




1. BalaiKe in Beyal Baadt 

Sod^and at SOth Ho- 
ven^iaei, . £426 8 10 

2. Intesest on £3000 Herit- 

al^Seeuri^, . 115 10 0* 

3. DivideodB on £1700 Be- 

beniores^ . . 65 9 0 

4. ProgreBBXve Interest on 

Baok Account . 7 10 11 


£614 18 9 


Rdinbtjbgb, 24^ Dee, 1862. 


Disgbabge. 

1. Allowance to four recip- 

ients, . . £160 0 0 

2. Balance in Royal Bank at 

SOth November 1862, 454 18 9 


£614 18 9 


KENNETH MACKENZIE, Audker. 
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ON JOINT-ILIi IN CATTI/B AND SHEEP. 

By James M^Oillitrat, V. S., Kayne^ Aberdeenshire. 
[Premium — ^The Gold Medal.] 


PJEUBUMINABY REMARKS. 

In writing on diseases of animals, more especially when such 
writings are principally intended for the benefit of non-professional 
persons, if there is one rule of more value than another, and which’ 
as anatomists and pathologists we should always keep before us, 
it is, to explain ihe pathological changes which we meet and detect 
in the course of our investigatmns in terms so plain, distinct, and 
exjdicit that they may be understood by all, and- to name the 
various features of disease as much as possible in accordance with 
their pathological character. 

„ In the present time, thanks -to the more general dififdric^ of 
mtelligehce, professional matters are not so obscure to the general 
reader as they were a few years back, consequently it is easier to’ 
write Tiow on physiology and pathology than it was in former times. 

Keeping these observations constantly in view, I shall endea- 
vour to explain in what pathological changes of structure diseases 
of joints in the lower animals consist, as commonly met with in 
.an extensive country practice, and over a number of years. 


STRUCTURE OF JOINTS, AND THE NATURE OF JOINT DISEASE, 

Without exception, every normal sound joint is a closed cavity, 
impervious to the external air, the internal lining membrane of 
which ‘ ’ 
in health, 

Ifaf - ■■■■ 



ing fluid vulgarly callei 
the synovial membrane. 


Tature by furnishing this fluid facili- 


tates the motion of the joint, and prevents the friction of its 
diSerent parts during progression, &a 
The extremities of ml bones forming joints or articulations are* 

, am , _ beautiful 

pori- 
named 



the dapsiflmligament The synovial membrane already referred 
to lines the interior surface of this capsular ligament, and is re^ 
fleeted over the articular cartilage — thus, as has been said, 
a clos^ cavity. 

The joints df animab^being constructed of man jand deb< 
and, moreover, brniig i&^pently subjected to inordinater 
naturaUy be supposed to te suMect to many and 
’ s, aU resulting m di 


and injuries, 


liseases md In 

the following paper the 'writer proposes h® 

TRANS.— MARCH 1863. 5 M 
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experience, personal and acquired, on the above-named subject — 
diseases of the joints in cattle, ^eep, &c. 

In accordance with the observations now made, in practice 
there are found many source and varieties of joint disease. I 
have referred the principal to five heads : Jirst^ Tubercular Dia- 
thesis; second^ Idiopathic Synovitis ; third, Deposit of pus in joints 
from sources within the body ; fmrth^ Extemall Injuries, the result 
of accidents, &c. ; and fifth, Bheumatism. . By some tli^ division 
.may be regarded as arbitrary, or more convenient than 
for instance, general rheumatism may be accompanied by, or pass 
into, synovitis ; again, any severe injury to tbe joint, such as a 
blow, a sprain, or puncture into the cavity, &c., will most likely 
produce synovitis in that joint ; and again, synovitis, when allowed 
to go on unchecked, rapidly produces, or passes into, other and 
more severe affections — such as suppuration, the result of purulent 
inflammation, followed by ulceration of the synovial membrane, 
periosteum, and bone, &c. Thus disease of the synovial membrane 
is the primary tangible form of almost all real joint disease. Be- 
sides these, there are other incidental matters, such as the urachus 
remaining pervious and containing pus, phlebitis, &c., which I 
shall refer to in giving cases in practice, &c. 

. Undp inflammatory action^ from whatever cause, the first change 
that takes place in the secretion of the synovial membrane is not 
well understood ; however, the membrane, having the characteristics 
of other serous membranes and closed cavities while in a sts^e of 
he^di; inay be €|dHy to exhibit same imtholq^cal 

as tf^y bdng the Men, 

a jemt m the earfies^ stages of simple inflammation haS' 
erareticm arrested. I have no demded mqjerience, how- 
fwer, whereeai to esIabEdi this b& a pathoIogiGal fact, and give it as 
a {mbabiiily merely* 

He first p^tive result which we meet is an excess of secretion 
-^veiy opening between the bones becomes bulged out, distended, 
prominent, and tender: there are exception^ in a few chronic 
forms, where, in cattle that have wrought, the distension is perma- 
nent and not painful 

In acnte cases of ^novitis, floes or shreds of stuff resembling 
coagulable lymph are found adherent to, and scattered over, the 
internal surface of the synovial membrane covering the capsular 
ligament, and, in some few instancy I have found the .same sub- 
stance on the synovial membnme covering the cartilage. The 
fluid contained within the cavity of the joint is very soon either 
wholly converted into, or is mudi mixed up with pus. In all such 
cases there is extreine^ pain eviiiced on pressure or the sli^test 
a^mpt to move the joint : and, in some cases, the synovial mem- 
brane will be found ulcerated, easily tom, and its integrity and 
i^mciure all but gone. 

I have already stated that on the ends of bones forming the 
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articulations, and under the synovial membrane, there is an inter- 
mediate substance deposited, named cartilage. These cartilages 
belong to the class of tissues called, in pathological language, novr- 
vasGimry and are themselves very sparingly, if at all^ supplied 
with blood-vessels, and that on the surfaces only — certainly they 
do not assist in circulating or conveying the blood to other tissues. 
The substance of cartilage is itself nourished partly from the 
synovial membrane, but principally from the bones to which, in 
health, it is attached ; this is proven by the trustworthy and minute 
investigations of Toynbee, Bryant, and others. There are before 
me, prepared by Mulder, Bonders, and others, between fifty and 
sixty specimens of cartilage from various parts of bodies, some of 
them prepared by maceration in simple' water, in sulphuric acid, 
in muriatic acid, in ether ; exhausted by ether, by acetic acid ; by 
maceration in solution of potash; also dried cartilage and trans- 
verse section of same. These specimens are magnified from 120 
to 410 times, and .exhibit the natural structure in health, and . the 
altered structure in various states of different diseases I have 
also examined for myself various specimens of cartilage under the 
microscope — with powers ranging from 100 to 700 diameters — 
exhibiting the cells with nucleus and nucleolus, cartilage bodies 
in lines with nuclei enclosed, the beautiful hyaline substance in 
healthy cartilage, &c. I never could discover, however, the 
smallest trace of a blood-vessel or blood in cartilage ; still there 
are physiologists of a very'high class, that record having seen 
them. 

There are at least two primary forms of cartilage, named respec- 
tively the tQ^ue and the fih'ous cartilage. All the cartilages covering 
articulations belong to the class of true cartilages ; and, in the 
mean time, it is with them only we have got to do. 

The blood-vessels on either side form loops just in contact with 
the cartilage; and thus the cells of the articular cartilage iTrihihe 
their nourishment from them. Plain it is, then, that these non- 
vascular structures which derive their nourishment by imlnbition 
from the blood-vessels of other tissues, must depend on the integr 
rityand healthy action of those tissues; and if at any time or 
primary nutrition is interfered with — either 
^|i^|i^ .,^:,^ntity or vitiated in quality— then the cartilages 
must iumsr. In many cases of. joint disease they are atrophi^} 
in others they are loosened from their bony attachment or femn 
that of the synovial membrane, and in this detached state, 
are dead matter, act injuriously as foreign bodies in the 
may be slowly dissolved — ^the pus in the joint acting as a 
When they completely disappear,! may mention tmtt 
vascularity prevents their mflammation ; neither 
Mnidh has been written about the ulceration of I ii&ve 

there can be, strictly speaking^ no such thinff.^^ * v. 

I have also before me many examples of bones examined under 
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high magnifying powers, from 25 to 410 diameters, and carefully 
manipulated by Ton Bibra^ Scheerer, Bonders, and Mulder* I 
have also, myself, examined several specimens of bones, under 
microscopic powers ranging from 1 00 to 700 diameters. Scientific 
investigation has recently proven beyond doubt that during health 
the effete, worn-out substance of bone is removed by absorption 
into the blood circulation : the substance of bone is liberally sup- 
plied with blood-vessels, and has an active circulation ; this ab- 
sorption and consequent discharge being immediately preceded by 
a process of interstitial declme and death in minute particles within 
the substance of the bone ; and the place that was lately occupied 
by this now effete, dead matter, supplied from the same source — 
the living organism, the blood circulation. 

It need be no surprise, then, that organs in which there is con-, 
stantly going on vital actions, so rapid in their progress, so deli- 
cate and essential in tbeir nature, should be at times deranged in 
their functions, especially from attacks of infiammation ; and that 
these inflammatory attacks, if severe, prolonged, or often repeated, 
should prove destructive to the integrity of the bone or bones in 
which they t^e place. 

The first direct evidence that I have seen of disease of bones is 
the unnatural enlargement of their articular extremities. I have 
■ often met with them enormously enlarged, espemally in disease of 
the ^ffle-joint — ^geneially both the lower extremity of the femur 
and tile upper extremity of the tibia ; I rarely met witii a case^in 
wfaidi the patella is involved farther tiian that its rniic^ar 

^ fto jomt, the <k ccdcis nefer escape 

^ diseafed that the insertion of the tendo- Achilles gives 
eoum the leg is utterly useless. I have repeatedly 
'with cas^ where the inflammatory action ran so high or con- 
tinned so long in the bone that partial death of it was the result ; 
and, knowing that no good cure could be effected while the dead 
mhstance remained within the living organism, I have occasion- 
ally removed necrosed bone from various diseased joints of cattie, 
and they have uniformly healed readily after. 

Cartilage is never under any circumstance reproduced ; and if 
we have reason to believe that the cartilages of a joint are de- 
stroyed, gtme, then the joint as a joint is gone also ; no process or 
treatment can restore its integrity. Bone is, however, very readily 
^produced j and, if we can bring about a healthy action in the 
^omf, we may have the beast p^ectly able to collect its food, and 
in every way^ suitable for feeding or fattening— —with a stiff or 
anchylosed joint, the result of the reproduction of bony matter in 
a plastic and healthy state. 

Hy eiqierience goes to prove tiiat in cattle a very well-marked 
di^mction exists between joint diseases that follow and are apparr 



JOINT-ILL IN CATTLE AND SHEEP. 


459 


ently the result of rheumatism, and joint diseases that accompany 
a strumous diathesis; true, these two may he complicated in one 
subject, but this I have not found to be common. In joint affec- 
tions that belong to the rheumatic, the soft parts about the joints 
are only affected, at least for a considerable time — the synovial 
membrane all over, and the ligaments slightly. I have met with 
cases of this kind where the animal could scarcely stand, and still 
there was very little distension about the joint, and certainly very 
little heat externally ; internally the joint was diseased, and in 
almost every case I found matter^ pits, formed in the cavity. 
Moreover, in the rheumatic patient several joints are often affected 
at the same time, while in tne strumous patient 1 hav^ rarely seen 
more than one joint affected at once ; and in these latter cases the 
disease apparently commences in the articulating surfaces and the 
extremities of the bones — among the first symptoms being their 
enlargement, the result of inflammatory action, _ , 

I ma,y here mention that I have never met with joint disease 
resulting from rheumatism in the sheep. All the cases that I 
have met with in sheep were in animals affected with tuberculosis. 
In the last case of a diseased sheep that came under my notice, and 
which I particularly examined, I found the bones completely spoiled 
— ^they were quite black on both sides of the joints; and, on cutting 
up the carcass, I found tubercles in clusters about the lungs, the 
liver, the mesentry, the kidneys, and bladder — ^in fact every way 
excepting about the heart. From my experience I would infer that 
sheep are not so liable to rheumatic affections as they are to stru- 
mous diseases and their resultants, &c. The truth is, the coat 
and the carcass of the sheep being in most cases worth something 
to the owner, more of them — ^that is, a greater proportion of sheep 
than of cattle — are slaughtered when there is anything amiss with 
them, and, consequently, there are not so many of them brought 
under treatment as there are of cattle. I believe this state of mat- 
ters, this practice, may be right and proper, as sheep, from their 
circumstances, their habits, and the organic arrangement of their 
bodies, are not so amenable to, treatment ^ as, are. 
whole, I consider .thOfitt more healthy than cattle j 
cepl^e of fheOp. ^ joiot so subject to local 

di^^^ are, the dii^s^s tiiai fhey suffer from being 

in most'cases constitutional. In diseases of joints, whether purely 
local or constitutional, absolute rest to the affected animal is neces- 
saiy if it could be had, but the habits of the sheep are ill adapted 
for the accomplishment of this indication. Indeed, in the swellings 
that occur about the knees in lamb% rest and frequent warm fomW 
tations is often all that is required to put them to rights. 

Any small matter that I have now passed over in me de^P^on 
of the diseases will be brought out when I give illustmfrye cases, 
their treatment, and its results. 
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EEMOTB CADSES OP JOINT-ILIi. 

From observations made on tibe manner and frequency with 
which joint diseases occur amongst cattlcj 1 am led to form the 
opmioii that there exists a constitutional tendency among cattle to 
disease of joints ; and that this tendency is most evident in what is 
called the pure shorthorn breed* next in crosses between them and 
the different black breeds, and crosses common to Scotland. A 
strumous diathesis, or a tendency to tuberculous consumption and 
rheumatic affection^ are the most common, and are clearly com- 
municable from generation to generation, from sire to son, as are 
e^tain points of extemsd conformation ; which fact is well known 
to every intelligent breeder of cattle, and forms the basis of im- 
provement in breeding — like produces like,^* 

There is before me a letter from an extensive farmer and suc- 
cessful practical breeder of cattle; in this letter he writes: — 
With the progeny of a single cow I have taken fifty prizes. I 
have taken first prizes at every show where T was an exhibitor — 
on the Continent, in various part of England, and in Scotland."’ 
Now it is evident that the excellences of this cow were transmitted 
from her to succeeding generations; and there cannot remain a 
doubt in the mind of any sane man but that bad qualities, whether 
m eoifformation or constitution, will also, on the same principle, 
h&cmm transinitted from one g^ieration to another. At a farm 
not many miks from the jplaoe where 1 now write, tiie fanner, Mr 
A, had a sale of bulls during la^ S^ehroarj.. Tb^ hulls fetched 

turned well, outj 

^ Anothcarfraner, Mr K,hik a&rin in 
^erast part of the country. Some few years ago this 
iifr £. pmthased a ehorthom boll at a sale then held by the afore- 
said Mr A« During last February Mr B. also bad a sale of short- 
horn bulls, the progeny of the bull purchased by him a few years 
back at the sale already referred to. These bulls also brought high 
prices, and, according to authentic report, they have also turned 
out badly. The objects of both sales were, of course, from the saTTie 
stock; ani, although raised in dMferent parts of the country, and 
most likely under different circumstances, and subjected to differ- 
ent treatment, yet are found exhibiting the same phases of physical 
character, and the same tendency to disease clinging to the family 
from generation to generation — ^some exciting cause being only 
neoesB^ to develop the disease, in such cases the seeds being 
latent m oor^tntion. 

From this circumstance, and similar ones that might be given, 
it mil easily appear how necessary it is to get the antecedents of a 
stock before one purchases from it animals of considerable value, 
more especially to breed from. The shorthorns, being natives of 
(a wanner climate than Scotland,, do not withstand the vicissitudes 
of Scotch weather so well as could be wished. 
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. Another cause of weakness in certain families of cattle is said to 
arise from the breeding in^dndrin system ; that consists inbreeding 
from near relations, such as a bull serving sisters, &c. I do not pre- 
tend to give an opinion with certainty on such cases ; we are not 
in possession of data sufficient to* enable us to form a correct opinion 
on the meritSj &c. ; but, judging from corresponding features in 
breeding, one would imagine that whatever formed a soui'ce of 
weakness or of strength in the family would be perpetuated by the 
system ; we can, however, scarcely conceive how the mere fact of 
breeding from relatives in the brute creation should give rise to 
constitutional weakness, or be the means of producing and perpe- 
tuating animal imbecility. 

PEOXIMATE CAUSES OF JOINT-ILL 

Where there may exist any tendency to a tuberculous diathesis, 
one fertile source of its development is damp, ill-ventilated, dirty- 
kept byres. In such ill-assoi^d places calves are often oonfiaed 
for weeks or months, are never allowed exercise or a mouthful of 
fresh air ; the stalls are not cleaned once a-month, and, conse- 
quently, such calve-houses are so abominably foetid and disgusting 
that nothing but sheer necessity would make a person enter them. 
Animals cannot live in such places and escape disease — ^scarcely if 
they were originally sound could they escape — such circumstances 
being amply sufficient to gender and give rise to or lay the foun- 
dation of tubercular and rheumatic affiections. In the ^ Cyclopedia 
of Practical Medicine,^ at page 316, vol. iv., Sir James Clark says:— 
“ Most of the milch cows in Paris become tuberculous after a certain 
period of confinement to the house; and we have been informed that, 
for some time after the disease has commenced, the quantity of 
milk obtained from them is greater than before, and their flesh is 
more esteemed by the unsuspecting epicure than that of the healthy 
animal” This shows the danger of confinement, and the insidious 
nature of the disease. 

I have seen rheumatism in various forms, and complicated with 
or resulting in joint disease, in\over 647 cases of animak 
Settle kind, i^ue.of .^em more than Jaix 

^oqted* of lun^.MlpjOTts 

to bad oases of rheu- 

matism ahd disease of joints brought on by the young calves be- 
ing confined closely for a considenibletime and then turned at once 
from a comparatively warm house into an exposed ;park— many 
enclosures having no shelter, the fences being simply a wire paling— 
there to remain in cold weather and hot, by night and day. Ag^? 
i find often when calves .are kept tied up in filthy and close .Hark 
houses for many Weeks, all at once the owner tu|i|i;,#,^,.out to 
.perfect freedom ; the young creatures are wild, ^aljop 

round and round until they tumble over, or until , some accident 
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happen to them, axe perfectly exhausted ; and the next 

day they haye xirnmnatison, axe scarcdy able to move ; in a few 
4ays more one leg is dangling nselem at the animal’s side, and on 
exmnination one or more (^*&e j<mts are found hot^ swoUen, and 
exceedingly tender. 

1 have idso met with neglected or ^3ed of fonl-m-ihe^ 
fooL resulting in disease of Ihe joints. Wh^ a bad case of foul- 
in-ihe-foot is neglected— and any case may be made bad by neglei^ 
—left without prot^ cleansing, or the necemary 
cations, then the disease worb itself up between the until 
-one or more of the joints, generally on one side only, become 
s#ecfe3. Often the joint between the coffin-bone and the os-corone, 
sometime the joint between the oa-corone and the pastem-boue, 
or perhaps both of these joints, are involved. I have found them 
so badly affected that I have removed the navicular bone, it being 
dead matter, freed from ail its attachments by the disease about 
the joint, the cases doing well after. 

1 hate on record a ease of injury to the stifle-joints of two valu- 
able cowi^ the proTOXty of one gentleman. This gentleman’s 
bjxes wesre laid bn me floor with wood ; on this wood the cattle 
stood day and night. ' The plan was said to save much straw, and 
Jkeep the cattle comfortable indeed. Whether there was anything 
about the conshruction of the wooden floor in this byre, lam 
B(^ aware ; but certain it is that, when these heavy cows were 
getting up, often their hinder legs would slip from behind them, 
they dropt on the belly, and the stifle-joints came in violent con- 
tact with the wood^ floor: by repeated bruises of this nature fhe 
animals became so diseased in the joints that they were both 
destroyed. 

AbA X have often met with diseased knees in cows, the result of 
rising with their knees in contact with rough bare stones. 

In cattle having a constitutional weakness, or a natural tendency 
to disease — say a strumous diathesis — joint affections are much more 
eatily induced than in others having a hardy constitution. On the 
latter, ordinaiy exciting or depressing causes have Httle influence, 
at least not adasting or ruinous effect; while the scrofulous beast 
is in immin^at danger from eveiy exciting or depressing circum- 
stances — such as low, damp, ill-ventilated houses, where the want 
of good sir and cleanliness induces a close and suffocating atmo- 
sphere, &C. — ^a want of the necessary amount of exercise — ^mode- 
rate or slight injuries ; these are a few of the commonest sources 
of the development of joint diseases ; and, but for suA proximate 
causes, the disposition might remain dormant in the constitution 
during the life of the beast. 

And, again, idiopathic, spontmieous disease of any organ may he 
the result of a faulty or deficient nutrition. This may be due to 
improper feeding; the food may be meagre in quantity, or deficient 
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in the necessary elements, to afford the nourishment required By 
the various organs, tissues, &c., of the animal system. The natural 
operations of nutrition and change of materials that are constantly 
at work in every healthy body constitute together one whole 
action. Dr Carpenter writes : — The abstraction of the material 
required for each part leaves the blood in a state fitted for the 
nutrition of other parts — ^proves that such a mutual dependence 
exists amongst the several parts and organs of the body, as causes 
the evolution of one part to supply the conditions requisite for the 
production of another” jAnd, to use the language of Paget, ‘‘the 
development of each organ or system, co-operating with the self- 
development of the blood, prepared it for the formation of some 
other organ or system, till, the successive changes thus produced, 
and by its own development and increase, the blood is fitted for the 
maintenance and nutrition of the complete organism or animid 
body.” The self-development of the blood here referred to, can 
only take place in complete accordance with the materials supidied 
to me animal in the matters of food, water, air, and exercise. The 
power of the animal system to elaborate the materials famished, so 
as they may form integral portions of its own blood, greatly de- 
pends on its being allowed the necessary amount of exercise in a 
healthy place. ^ If the stockmaster wishes to preserve a healthy 
stock, he must study to know and ftilfil these conditions. 

TEEATMENT, AND OASES ILLUSTEATIVE OF SAMK 

The first and most simple appearance of joint disease that I find 
among the lower animals, occurs in calves from four weeks old. 
Often about that age, or after, the little animal is found some 
morning attempting to stand or walk on three legs — the fourth 
dangling useless by its side. On examining this useless limb, one 
joint is found enlarged^ hot, and tenders if a hind leg, it is com- 
monly the stifle or hock ; if a fore leg, it is commonly the knee or 
shoulder-joint that is affected. Generally, within two days of the 
first attack, the soft parts about the affected joint will be found 
puffed out ; this is due to an increased quantity of the fluids about 
the joint distending the capsular ligament, which in this stote 
bulges out at opening between the bones of the articulation. 
Althongh the joints now mentioned are the most common seats of 
this affection, occasionally it will be found in any joint. 

If the breathing is hurried, and unmistakable symptoms of fever 
are present, then I abstract a quantity of blood corresponding tb 
the degree of fever, the age and size of the affected beast, and 
laxative or purgative doses of medicine as the case req|m2m 'ii 
severe cases this treatment may require to be rep^ted^ In pto* 
longed cases, again and again. The fever must be.k^^d^M,'and 
the bowels kept under the action of medicine as ai there is 
any constitutional disturbance present j this is neoe^saiy whether 



Mi 


JOINT-IIJa IN OATfLE AND SHEEP. 


the anu&al. be young or old. If the case has been neglected, or if 
:Btimulat&g me^cines are applied — ^which country people are apt 
to do — the joint commonly suppurates, its integrity is destroyed, 
; and the animal, or so affected often rendered useless. So soon 

as a case such as that now described occurs, the cooling evaporating 
lotion, No. IV. (page 466) , should be applied, and this cannot be too 
frequently done; no friction to bemused, and no_ covering put on 
the affected part. The modus operaimi of this lotion is — ^that 
spirits evaporate, reducing the temperature ; and the strong vin^ 
^r, formed by the acetic acid and water, keeps the parts cool, and, 
-in Aagreat majority of case^ reduces the infla.mmation altogether. 
J repeat that, where this application is sufficiently early had re- 
.course to, and duly persevered with, I have never had a single case 
but was improved by it, and comparatively few but were com- 
pletely cured ; and I have prescribed it for more than five hundred 
patients. 

If I meet with cases that have been neglected or spoiled by sti- 
mulating application^ hut no suppuration present, then I have 
found most benefit by passing setons over the affected joint ^ The 
instrument named the seton-needle, proper for the insertion of 
setons that pass over joints, requires to have a peculiar shape, 
should be about 10 inches long, a good deal bent ; a pretty large 
eye in each end, with a blunt point — ^what is called a “ probe 
point" This instrument is let into the skin by making a wound 
of about half an inch with a rowelling-soissors ; and, after the 
.needle has.ti:av©rsed over the joint, beneath the skin only, to the 
it j|I^wed to. eakpe fooin under the , ^ 
with the sds^rs after the same manner, .mate- 
X have found best adapted for a seton in such cases is a 
•pecje broad tape-wick 5 strong digestive ointment to be 

pat on the middle of n suitable len^. of the tape; and, after 
drawing it over the joint under the skin with the neeffie, the two 
ends of the setoning string are fastened together, and all is right. 
The seton uaust be shifted daily, and, at the same time, smeared 
with fresh ointment, and to be retained and kept in operation as 
long as its presence is considered beneficial. If the diseased joint 
has suppurated, then the matter or pus must be allowed to escape 
by free incisions, and blistering resorted to. 

I diall now proceed to give a few illustrative cases, the treat- 
ment adopted, and the results. 

Case I. — Of a sheep, is recorded at page 459. Tulercuhus. 

Gase IL — ^I made a post-mortem examination of the c^cai^,bf a 
cow that had had disease of the stifle-joint; had been actively 
tr^ted, both constitutionally and locally. By the treatment the 
^"l^t was reduced in size ; the active disease was removed ; and it 
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was^ known to be becoming ancbylosed, when, almost at once, she 
exhibited unmistakable symptoms of consumption ; took very little 
food ; responded to no medicine ; fell rapidly off in condition ; eyes 
sunk; neck long and narrow ; spine arched like a razor-back fish; 
the skin apparently glued to the ribs, and to every part of the 
almost skeleton body. The owner had her destrojred. The lungs 
and almost all the viscera ■^ere studded over with tubercles in 
every stage of development. On laying open the diseased joint, 
there were large formations of new bony matter passing between 
the tibia and femur, the elevations of the one side corresponding 
to the depressions of the other ; there was no cartilage to be dis- 
tin^msbed; the patella was adWent to the mass; in some of the 
cavities there was pus, very thick pus; and in some places of the 
joint the matter was of a cheesy consistency, evidently strumous, 
but having ]no deposit of bone earth, at least none consolidated: 
other cavities were filled, with something resembling "coagulated 
blood; no smell whatever. Grinding the teeth was onedF tibe 
living s^ptoms of this animal, and I have invariably found that 
where there exists this grinding of the teeth, the digestive system 
is acid ; and, moreover, where this add state of the system exists 
and "prevails, even for a moderatdy lengthened period, there is 
uniformly a constitutional tendency to deposit bone^arth, often in 
the form of lime-salts. I have taken this lime-salts from tuber- 
cles formed on the mesentry, in the lungs, and about the kidneys, and 
have had them— the salts from tubercles — examined under the 
microscope, with powers varying from 200 to 700 diameters ; have 
had them tested chemically, and am certain of their nature and 
composition. I am also convinced, from observations made during 
many years, and on a number of cases, that the peculiar state of 
the skin in animals which we call hide-bound, and which in all 
cases accompanies this affection, does not depend on the skin being 
essentially faster to the. ribs'than natural, but arises from the fact that 
there exists an acid state of the digestive system, and under that 
state there is a deposit of lime-salts, bone-^rth, in many orgs^ 
of the body, and, mongst others, m the sabs^nce of ^ akuL 
These deposit. deafroytiS gwftness.aud plimicy, and ly’ih^pre^ 

i(fen^ firm, imd non-elastic, and more 
M raised by the hand than a healthy skin — ^this consti- 
iutes hide-hound. 

1 believe the state of the constitution now described was favour- 
able to the production of anchylosis in the diseased joint of ftis 
cow, but tbe tubercular diathesis prevailing to such a fearful exfeent 
made the general health, ^ve way, and the animal had to Jbe de- 
stroyed. 

To counteract this acid state of the dig^tive syslto sovcmnmon 
in cattiie, and so productive of organic misdn^ in .^ animal sys- 
tem, I give alkalis and vegetable hitters, with mineral tonics. 
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commonly some iron, often the powders Nos. V. and 

YL altematfa^) in fire gills of linseed gruel, or some modification 
of theaa accordis^g to the size of the beast and the urgency of the 
cape. 

Otise nL — cow of the pure shorthorn breed, purchased at 
seventy guineas fi*om the stodt of a Mr Crofton, a breeder near 
Durham, was one day observed very lame on the left hind leg. 
Very soon I was requested to attend her; found the stifle-joint en- 
larged, hot, tense^ and very tender ; bled from the neck to 5 (juarts ; 
gave a dose of purgative medidne; had the animal kept quiet and 
at perf^ re^ At fr^uent intervals kept bathing the tumified 
joint with a a)oling lotion composed of — 

( n Acetic acid, ... 1 gilL 

No. rV. < Spirits of win^ ... 2 gills. 

{ Water, .... 2 gills. 

Mix. 

After contimnng this locd treatment for upwards of two weeks, 
and finding little or no improvement in the ability to wa^, but the 
joint much cooler and less tumified, I commenced treating It, with 
ointment composed of— 

( Iodine, .... 

No. nL ^ Iodide potassium, * . 5j*ss. 

( Lacd, .... §ij.ss. 

Mix. ' 

omtment was, wifti a ^od dealjof smarl. fri'ctidn, frdpen^ 
Id ISie ^ ^ jdinf, msb for a small vmy 

Ali^ S^e time 1 had the bowels kept under the 

medicine, and exhibited by the month — 

- ^ f ^ lodMe peta^um, . . Grs. riL 

, . Na IL < Iodine^ .... 6rs. x. 

( Ginger, pulverised, . . 5j- 

‘ , Mfic—one dose. 

This i(m given in thin gruel, made by boiling linseed in water — 
one Scotch pint of this gruel to each dose; one dose given in the 
morning and another in the forenoon, and continuing this daily for 
one wwk; then stopping the treatment for one week, and so on, 
resuming the same treatment every alternate week for some three 
montha The joint was ever after stiff, but veiy much improved 
ind^d. I may here mention that I believe much of the iodine 
exhibited by the mouth is, in such cases, eliminated by the kidneys, 
as, during its exhibition to this cow, the urine showed the charac- 
teristic blue colour on being tested by a thin solution of starch 
taming^ a small quantity of free chlorine. The ultimate history of 
animal is that she became affected with tuberculous consump- 
li^and had to be destroyed. 
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Case TY . — I recently had the privilege of making a post-mortem 
examination of a young animal that had idiopathic synovitis of three 
principal joints, all on the right side ; it could not walk but with 
great pain and difficulty, and, being apparently a hopeless case, the 
owner had it destroyed. Before I saw it first, the capsular ligament 
of the diseased joint was enormously distended ; the ends of the 
bones enlarged, and all round the joints very tender, the animal 
evincing great pain on the slightest pressure. On laying open the 
diseased joints, I found the synovial membrane a good deal injected; 
the fluid contained in the joints was not so glairy as natural, was 
much thinner, and mixed up with innumerable shreds of very tough, 
ooagulable lymph ; much of this partially organised lymph was ad- 
herent to the synovial membrane^and at one particular spot a good 
deal of it adhered to the articular surface. Although the disease 
was said to have existed for three or . four months, in no part was 
the cartilaginous surface abraded. The stifle-joint was one of those 
affected, and both the semilunar cartilages were entire. In nose 
of the viscera of this beast could disease be detected; and, aait 
sucked its mother, I believe very little was known about the state 
of its digestive system. There was no treatm^t in this, case. 

Case Y . — was called to a beast with the hocfcjoint in a fearful 
state ; enlargement and suppuration ; at three points, one outside, 
one inside, and one almost in front, it was apparently ready to 
burst; the animal could not put the Hmb to the ground at all I 
opened all these places freely, and an immense quantity of purulent 
stuff escaped ; the animal was then relieved of the pain, but could 
not use &e limb at all. I had the joint frequently dressed with 
lotion No. VIIL (page 472) for two weeks, and then blistered the 
joint all round with a blister. It rapidly improved, and in the follow- 
ing winter I fired and blistered the joint again; and, excepting 
that the joint is a good deal enlarged, the hmb is as useful m 
fellow that was never diseased. This case eristed mmh titeks 
before I was called to attend it, and was deariy synoTtt^ ; 

Case VL— I. attended an ox of one a. 

b and imdmr treatment 

it 'canie und^ 1 found the 

disease ih a fore extremity ; the joint was very much swollen aU 
round, and v^ tender on pressure,, but not very hot. I had it 
blistered with a blister very extensively and severely ; and; 
as the animal could make little or no use of it, he was kept .visiy 
quiet I had &e pastern fired with a hot iron in the 
ner, &c., and blistered again. In about six months be wM qidte 
we4 tbat is, free from active disease, but the joint 
and stbf : the long disease kept him much bdiind ; wh^ the^ other 
cattle, c^me quality and age, were sold , at £I& a-^head, this one 
brought only £11. 



468 


^oransniii is oktbm asd sheef. 


It- was not kaoim to any one whether this ox got any hurt or 
not;, the case appeared to me, however, as being the result of a 
sprain, but may have been s^fncmMs. In cattle it is veprdiflSoult some- 
tb^eSj.najr oftm, to find out if there has been any iigury sustained 
or not Cattle are so much alone,, you find . one lame, and if there 
is no laceration, puncture, or contusion apparent, then you say it is 
TWtttroi!— whereas it may be a sprain or bruise with n® externally 
apparent symptom. . .. 

: Gme VIL — was called to visit a lame beast ; I found, hini 
enl^ement immediately between the stifle-joint and 
the hodk-joint, inside the leg, but more closely attached to the 
former joint. It was very tender, hot, and a little, but very dull, 
fluctuation could be felt. I had* it repeatedly bathed with warm 
water, and in three days the abscess was ripe for opening srfraid 
of its having a communication with the cavity of the stifle-joint, I 
opened it at the very lowest possible point, which was close to the 
hock-joint ; a great quantity of pus escaped. Next day the 
synovia- of the stifle-joint was perceptible in the discharge, the 
cavity of , the abscess having communication with the stifle-joint: 
two days after, the synovia came freely and almost pure;^ I 
pinned up the wound, putting a large quantity of to%o oh. the pin. 
Th^ synovia collected in the large cavity formed by the abscess, 
and ultimately burst out afresh ; I passed a long needle through 
the lips of the wound, put on a large quantity of tm, and blistered 
the whole part &at bed he^ .occmfued underneath % the 
ahA .atei, a yr^^,;:aroiind^. 

be produced, ahd so c^lne the 
joint. The synovia collected, still, 
riMejoint was a little aflbctedat this stage, synomtis 
sup^rvene^ and I hllst^sed agmn with no better result After 
tiie blistered surfaioe was whole, I made a pad suited to the breadth 
of the place, and in length to reach from the wound to the stifle- 
joSnt; I a soft and Tong bandage, and put round all the limb 
between the hock and stifle, firmly keeping the pad on the 
iavity- — ^the tradk pursued by the synovia m its progress from the 
slifie-joint to the wound. This had the desired effect ; the syn- 
ovia was completely confined to the joint ; complete adhesion took 
place of the entire base of the abscess with the detached skin, &c. ; 
the synovia never again appearing. .The joint is a good deal 
enlarged, and stiffish, but the animal has^ the complete use of the 
limb. In this case I gave no constitutional treatment, as the animal 
was sucking his mother, and always in good health. 

. ' . V‘ 1. • • 

Ctise VIII. — On the 8th March 1861 1 was called to visit a two^ 
year-old ox — a feeder ; his left fore leg was much swollen about 
^ knee, hot, and veiy tender, especially immediately at the joint- 
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I took a fair bleeding from the neck, gave him salts and oil as 
opening medicine, applied the cooling lotion, as in case No. IV., very 
frequently to the affected part, and in five days he was very muca 
improved— 'tenderness gone, heat and inflammation subsided. In 
the course of a few days I was called to him again ; he was said to 
have foul of the hind foot — same side— so bad that he could put no- 
weight upon it. I soon found that there was nothing wrong with the 
foot, and discovered the cause of the lameness to be disease of 
the stifle-joint, which was tender, hot, enlarged, and stiff. I advised 
that the animal should be slaughtered, as he was in good condition 
for the butcher, and would very likely daily sink in weight. The 
butcher found matter, in the affected joints, also in somq other 

joints ; and, what astonished hiin mor^ the fundus of the urinary 
bladder, in place of being rounded, as is commonly the case, termn 
nated in a blunt point of half an inch, and that extended into a» 
tapering tube until he lost sight of it amongst the: belabouring 
tissues ; this bladder he preserved as a curiosity. It is 
say that the tube now referred to was the umdius ; but assonse 
of my readers may not be professional, I will take the liberty toi 
explain what the mach'us is. In lower animals, while in the 
festal state, the wreuehus is a ligamentary hollow tute that arises 
from the base of the urinary bladder, and in which the cavity of 
the bladder terminates; this tube conveys the urine from the 
foetus to the allantoid membrane — an organ situated between the 
chorion and amnion, and receiving the foetal mine up to the period 
of birth, when it (the, urachus) generally disappears. In some 
cases I have known it remain for a considerable time after birth,' 
the young animal for some time discharging the urine at the um- 
bilicus, but this gradually disappearing as the animal got older, 
generally a few weeks after birth. 

Here the butcher's discovery was certainly a very uncommon 
one, to find the urachus entire and pervious in an animal consider* 
ably more than two years oldl I am not awareruf riMb-Wug 
any such thing on record ; if there I have nevmr met with it rither 

in practice or any writing Theu fact also that 
dis^ised in the Joints^ pus. bring depbrited in several 
makes il that Ibeiie pus m this urachus ; the 

with Sdrita not examine 

ft minutely, merely keeping it as a curiosity ; he knew it was 
not common, but was not aware that it was so uncommon. 

A clever veterinary surgeon,* and one who has had a 
practice, stated to me that he had never examined the carcass 
young animal, Mkding foah^ that died or was killed ,^ 
disease but had the wra^us entire, and that in th^ casSs riJoint 
disease the urachus always contained a small qua^fy b£fm 

’ - -- ■ --- ■ ' 

* Mr G, SteTOtt, V. S., Eotliieiw- 
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I examined the carca^ of a foal that was shot for joint disease; 
it. abont four months old, and certainly the urachus was 
apparently en^re,, but contained no pus. The subject is well 
worth inyesfigation. What might assist in the obliteration of the 
urachus would be passing a ligature round the umbilical cord 
pretty close to the youn^ animal, immediately after its birtb^ &c. 

. That the pus existing in the urachus might be taken up and de- 
posited in joints in various pmrts of the bo^, is very likely to take 
place ; of this, the absolution of pus and its deposition? 
parts of the body, many instances might be adducsed* 


-A farm overseer in my neighbourhood purchased 
eight two-year-olds from the West country ; these cattle he thought 
not very fiealthy-looking, and he took some blood from the neck 
of each to make them thrive better ; without fastening the wounds, 
he turned them when bled into the park. The days were rather 
cold and wet ; the wounds on the necks of two of the cattle did 
not heal kindly, they gaped out, had inverted edges, &c. ; very 
soon the whole side of the necks of the two became swollen and 
very painful; they could not eat I was then called to visit them, 
and found their necks very much tumified and hard, with an 
idiorous discharge from the wounds, &c. One of the beasts being 
in frtir condition, I desired its being slaughtered, as only the neck 
would be lost The other bes^t was thin and not worth killing. 
Everything was done to save this animal that could, b^ thought of ; 
s&er hang^g about for six w^ks, it was thought advisable to 







^ [y beSng hot, tumified, and ex- 
A ^t-mm^em examination ^owed every ca^ty 
jmnts fiQed with, pus: aS the internal organs 
mm m m pea^se^ hdalthy state; 

I am of opinion that mt diseased joints here were dae to the 
abimfption of pus from the inflamed and suppurating neck ; and 
Abil^ afafitorbed pus being deposited in the joints, set up irritation, 
and the low hectic fever this constitution irritation produced 
rendmed the animal a hopeless subject. 


X. — attended a beast that had got a kick on the hock- 
joint, which was laid open. One week had elapsed after the injury 
before I saw it. The lameness was extreme ; at every movement 
made by the animal, ^ovia in an unhealthy state flowed freely 
from a small opening that communicated with the interior of the 
joint To sweeten the discharge, and correct the diseased state of 
the membrane inside, with a small syringe I repeatedly inj^ed 
into the cavity of the joint ^^Beaufoy^s chloride of soda,” diluted 
with four parts of water; after this I closed the wound by apply- 
mg to it the bichloride of mercury, using a light bandage for a 
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short time, and then blistering over the whole joints again and 
again with a blister. After the lapse of about two months it had 
the use of the leg; the joint was, however, somev?hat stiffish and 
enlarged ever after. 

Qdse XI. — Visited a grown beast that had got a kick from a 
horse on the shoulder : the olecranon was fractured or loosened, 
but not displaced ; great tumifaction, with heat and tenderness of 
the injured parts, and inflammation about the joint. The animal 
could make no use of the limb, none. I took a good bleeding from 
the neck, gave a dose of opening medicine, and applied the cold 
lotion as in case No. IV. for ten days, when the animal made some 
use of the limb. I put on the following blister : — 

f Oanthar. piilver., . . 5iij-ss. 

No. L < Venice turpentine, . . 5iij-ss. 

( Lard, .... gij. 

Mix. 

This was well rubbed in over the joini^ with but little improve- 
ment. Eepeated the blister, and still a good deal of lameness : 
applied an ointment of the bin-iodide of mercury, with a good deal 
of friction, composed of — 

( Bin-Iodide, . . . gj. 

No. Vn. I Wax, . . . . § j. 

( Lard, . . . , gvij. 

Mitt- 

This had the desired effect After a few weeks the animal was 
quite sound, but a little thickening remained about the injured part. 

Case XII. — I was called to an old calf, a strong beast, lame on 
one leg : the stifle joint enlarged, hot, and tender. Was pretty well 
in general health, but lean ; applied the cold lotion of case No. 
IV. for one week, but no improvement ; blistered over the joint 
with No. L blister, Oase XL, but no better ; passed a seton, 9 
inches long, over the joint on the outside, keeping it in operation 
with savine ointment; when, after some few months, it had the 
partial use of the limb ; the Joint thicker and stiffer than 
hut quite hearty ^ mn its fashion, and quite able to shi^ for 

loo Iba first 

stage of tibte attack, rheumatic, was passMi^b^fofe I saw it. 

Gase XIII. — ^A cross cow, a strong young animal, six weeks 
after calving, was observed veiy stiff when out to the water, some- 
times one and sometimes another limb would be stiffer than 
the others. Conriderable constitutional indtation being present, 
blood was taken to the extent of four quarts or thereby, and some 
laxatives given, but the animal was no better. Particular parts of 
the animal, those apparently most affected, were rubbed with a 

TEANS.— MARCH 1863. 2 N 
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stimulating embrocation — spirits turpentine, with one-fourtb part 
oliye oil added — ^and still no improvement. The appetite failed, 
grinding of the teeth, &c., and the yield of milk became less; 
gave for one week the powders described in Case No. V., one every 
night in gruel, and still no improvement. The animal now lost 
the power of walking, and scarcely rose up at all ; the joints became 
tender, hot, and enlarged ; and, as she was in good condition, the 
owner sold her to a butcher. When slaughtered there was scarcely 
a joint (if any) in which there was not more or less of pus. I did 
not examine the membranes, as she was slaughtered some days 
before I was aware. This was clearly a case of rheumatism, ter- 
minating in inflamed joints, with a deposit of pns in them. 

The following are some of the powders and lotions referred to 
in the foregoing section. 


No.V. 


K 0 .VI. 




Stimulating Stomachic Powders. 

f Carh am. pulr., 

Nitre pulv.. 

Ginger pnlv., . 

Gentian pnlv., . 

Aqua am., sp: gty. 880, fl., 

Tonic Powders. 

Eerri sulplL pulv., . 
Gentian pulv., . 

Ginger pulv., . 


The WhmLoi^ 

' '€ % . 

Ha ViUu < muznM acek, . 

t Spring Tmter, . 


5iij. 

Sir- 

3u]. 

Sjr. 

5ij. 

Mix; one dose. 

Siij. 

SjT. 

p. 

3J.SS. 

Mix; one dose. 


S-sj. 

Si- 

Sxc. 

Mix. 


raiVJWTlOK OF JODilT-IIi. 

One of the first rales that a stookmaster should adopt is to make 
a good selection of animals, lyhether sheep or cattle; this may be 
depended on— that there are healthy and unhealthy flocks of sheep 
to sedect from, and there are healthy and unhealthy herds of cattle 
from which to select animals for breeding purposes; the best formed 
and best conditioned animals to look at may not be the most eligible 
to breed from — may not produce the most healthy stock. 

Medical ^tlemen teU us that they know strumous persons, 
eren when in perfect health, by merely looking at them. I am 
not sufiiciently versed in these matters to say how far this is or is 
not true ; hut I am not aware that any such power of diagnods 
and prognosis is possessed by any sto<imaster, experienced cattle^ 
breeder, or veterinary surgeon; at any rate, I find such per- 
sons are ' as often deceived in the animals they purchase at 
we^ as are others of fax less note as judges of cattle, sheep, &c. 
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There is one reliable source of information open to all pur- 
chasers of breeding-stock — acquire a knowledge of the antece- 
dents of the stock from which he purposes to purchase : what 
percentage of such stock have-died from, or been slaughtered for, 
disease within a given number of years back? With what 
diseases have they been affected? Have rheumatic or tubercular 
diseases appeared in the stock? and to what extent have they 
prevailed? Examine the premises on which they have been 
raised, and find out from observation and inquiry how they have 
been treated when young. 

It is many years since an Englishman, in writing on the breed- 
ing of cattle, said, " All good stock must be bred with attention 
and well fed; it is necessary that these two essentials in this 
species of improvement should always accompany each other, for 
without resources of keeping it is* vain to attempt ’ raising a 
capital stock.” Every purchaser of good cattle should value his 
own resources, for it is in the highest degree absurd to purchase 
high-bred, well-housed, well-fed cattle, and put them on a farm 
of poor soil, meagre keep, and filthy, iD-ventilated, or ill-drained 
tenements. It is also true that many bulls that are sold at 
high figures and from good stock, have been poshed by keep, &a, 
to the highest degree of fattening and growth — circumstances 
often becoming a source of weakness. 

To physiologists it is a well-known fact that warm-blooded 
animals require, for the due support of life and proper develop- 
ment of the body, substances which are divided into two classes ; 
the nitrogenised and the non-nitrogenised ; the former q{ these 
the animal system converts into blood, the latter cannot be made 
to undergo this transformation ; from the' blood are formed all the 
organised tissues, ie., from the nitrogenised portion of the ali- 
ment. The other class of substances, non-nitrogenised, supports 
the process of respiration. The first are called the plastic ele- 
ments of nutrition, the second the elements of respiration. Liebig^ 
and others" chemical researches have shown that all the portions 
of vegetables that can afford nourishment to animals contain 
constituents which are rich in nitrogen ; and ordinary experience 
shows us that aaimals r^uire less of those plants for the due 
support . and nutrition of their bodies, just in proportion as they 
abound in these nitrogenised elements ; and it is well known 
that these important products are especially abundant in the 
seeds of our different kinds of grain, and of pease, beans, and 
lentils, and in the roots and juices of many of our agricultural 
vegetables, . • 

Liebig, after referring to the nutritive powers of hitrogehised 
constituents, thus writes; While the preceding con^derations 
leave no doubt as t6 the way in which the growth, the increase of 
mass in an animal is carried on, there remains the question — 
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What is the functioii performed in the animal system by sub- 
stancses containing no nitrogen, such as sugar, starch, gum, 
pectine, &c. ? ” In order to enable us to answer this question truth- 
fully and intelligently, we must glance at the element oxygen in 
some of its important relations to life* The observations of 
vegetable physiologists and the researches of chemists have 
mutually contributed to establish the fact, that the growth and 
development of vegetables depends on the eliminaUm of oxygen. 
In contra'distinction to vegetable life, the life of animals exhibits 
itself in the continual absorption of the oxygen of the air, and 
its combination with certain component parts of the animal body 
or food. Oxygen is principally absorbed into the animal body 
by the lungs and skin ; in the animal system it unites with the 
carbon contained in the food famished to the animal, carbonic-acid 
is the result ; and the union is distinguished also by the produc- 
tion of heat — the principal source of animal heat. 

But, when animals are tied closely up, debarred from exercise, 
and the houses in which they are so kept are warm, and the 
animals are fed on substances containing sugar, starch, gum, pec- 
tine (these are rich in carbon), then, under these circumstances, 
there is a very small quantity of oxygen absorbed and much carion 
supplied by the food. There is comparatively little of this carbon 
required for the production of heat in conducting the respiratory 
process, and all the remainder is employed in the production of a 
substance which, in the normal state, only occurs in small quan- 
tity as a consti^^t of the nerves &ainT^tlus substance is 


admosl alwap, devoid of fat, whBe 
^ anitnds is covered wiUi it When the fattened 
to move freely in the open air, or compelled to 
&raw imavy burdens, the fat agmn disappears ; it is thus plain, 
that formation of fat in the animal system is the result of a 
want of a due proportion between the food taken into the stomach 
and the oxygen absorbed by the lungs and skin. A pig, when 
fed with higbly-nitrogenised food, becomes full of flesh ; when fed 
with non-nitrogenised food it acquires little flesh but a thick layer 
of fat Fat is thus an abnormal deposit — certainly not com- 

S atible with the highest development of the animal system, and 
oes not indicate a truly healthy and vigorous state of the animal 
body.* 


What I now urge upon the notice of those raising cattle is this : 
bulls and heifers, when young, if intended for breeding purposes, 
should not be kept and treated after the manner of cattle fattening 
for the batcher, as is too commonly the case, but the very reverse ; 


* The reader should consult 'Professor Johnston’s Agricultural Lectures,’ and 
J Mulder and Liebig on Tegetable and Animal Physiology,* 
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food rich in nitrogen should be liberally supplied to them ; the 
buildings they occupy should be perfectly ventilated ; they should 
have ample scope for exercise, with no possibility of the air they 
breathe being contaminated; — ^these are the circumstances — ^the 

E roper conditions — ^which will in general insure a stock of hardy, 
ealthy, and prolific beasts. They may not be so very nice to 
look at as the extremely fat beasts are, but they will be found 
better and far surer property. Young bulls raised on the fatten- 
ing principle are jolly beasts to look at, but, being very tender and 
delicate, are not in any way fit at their age to serve the large cows 
to which they are often turned out, consequently they injure them- 
selves, are soon affected with joint-ill, or are otherwise perfectly 
useless for breeding purposes. Bulls of the shorthorn breed are, 
in general, put far too soon to serve cows; such a practice of 
making use of animals for breeding purposes prematurely, and 
before they have arrived at some degree of maturity, tends not 
only to reduce the breed in size, but destroys the stamina of that 

f )articular family, and renders them much more subject to scrofu- 
ous and rheumatic affections, with all their concomitant or result- 
ant evils, such as tuberculosis, joint-ill, &c. 

I would recommend that in the calf-byre each young calf should 
be allotted a space 6 feet square, not tied at all, and allowed to 
jum^ about at will. The divisions forming the calf-boxes should 
consist of narrow splits of wood, upright, with 8-inch openings 
between every two, are 4 feet high, and afford full scope to the 
circulation of pure air. I have had experience that the stock 
raised in these houses is admirably healthy. 

Every grass field on which cattle are put to graze night and 
day should be accommodated with a perfect shelter from cold 
winds, rains, or excessive heats; this may easily be effected by 
raising temporary houses of wood; the stock occupying every 
inclosure should have free access to such houses. A house 30 feet 
long and 10 feet wide irbside, would shelter some twenty cattle of 
two years old. These erection^ being placed at the ^osrings 
divisions or fences would, a little contrivance, be avaftatfelio 
more enclosure thfti omej and, where fairly tried, will be found 
of immensejfe^(^ duriiug the extremes of cold or heat 

• It fe amount of heat or cold in this temperate climate that 

does the injury to animals, &c., it is the transition from heat to 
cold, and vice versa^ that is to be dreaded ; and it has been found 
by experience that the transition from severe cold to excessive heat 
is the source of far more and greater evils to the animal system 
than is the transition from heat to cold. It is almost nei^tms^ to 
say that every incloaure should be furnished with a fall sufjply of 
good water, available at all times to its occupants. Attention to 
these generalities will go a great way towards preventing joint-ill 
.and other affections of analogous character. 
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CONCLTIBINa EmAEKS OH JOINT-ILL. 

I have thus very briefly gone over some of the causes, remote 
and ** proximate,^ that induce joint-ill or joint-disease, both directly 
and indirectly; I have given a few cases simply as they occurred 
to and were treated by me in my everyday practice ; I have made 
a selection, from among many, of those cases which I considered 
would best illustrate the different phases of joint-iH ; these illustra- 
tions include the treatment adopted by me, and its result. Affec- 
tions induced by external injury are given, because I conceive the 
^aease of the joint that followed the injury was as much owing to 
constitutional irritability, a tendency to strumous affections in the 
animal, &a, as to the direct effects pf the injury; in other words, 
had the animals been in a perfectly sound and healthy condition, 
the injuries received might have passed off, in most cases, with 
little or no trouble. And I may say that, in all analogous cases 
that have occurred in my practice I have adopted the same treat- 
ment as that now explained — of course modified by and adapted 
to the nature of the case, the size and age of the animal, &a 

I have given thirteen cases in illustration — three tubercular, 
four idiopathic synovitis, two of pus deposited in joints from other 
sources within the body, two the result of external accidents, and 
two cases following rheumatism. I have also pointed out some 
things that I conceive would, if adopted, tend to prevent the ap- 
pearance of this most intractable malady. 

In condusion, I would say, if every veterinary surgeon would 
faithfully record and male public his own experience, and His OWN 
ESJPMmMmm then we might soon be in possession of reliable, 
ex^nded, and useful statistics relating to health and disease in the 
kweri^iilials. 

I have already said that, in consequence of the onward march 
of intellectual enlightenment, the mass of general readers are bet- 
ter prepared for appreciating and profiting by the perusal of any 
professional disquisition than they were a few years back ; they 
are also far better judges of the true value of the services of 
scientific men, whether that service be spent on the human or the 
brute. And whether we have the talent or the perseverance to 
investigate, detect, and demonstrate them or not, there cannot be 
a doubt but the animal system, in hecdtih and under disease^ is re- 
gulated by laws as precise in their nature, as specific in their char- 
acter and action, and as demmstrcMe even in their profundity^ as 
are the laws that determine the motions of the beautiful orbs that 
sweep in silent majesty over our heads, or the no less wondrous 
ocean that rolls in grandeur around our much-loved isle.”, 
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ON EXPERIMENTS WITH POITE DIFFERENT VARIETIES OP OATS. 

By William Walker, Ardunckart^ Aberdeenshire. 

[Premium — ^£16.] 

The farm where the experiment was conducted is all wrought 
on the^ six-course rotation ; average elevation 650 feet ; lies 33 
miles inlapd. The field where the experiment was conducted 
slopes to the south, well sheltered from the north by a hill and 
grown-up plantation ; ploughed up after lea in the autumn to the 
depth of 6 inches; extent, 16 imperial acres; soil, derived from a 
sandstone formation, a light brown-coloured loam about 12 inches 
deep, resting on a clay subsoil partially mixed with gravel and 
naturally dry. Four acres were measured off in the centre of the 
field, both equal in quality and condition, one acre allowed for 
each plot, and these separated by spaces 30 inches wide. The 
seed sown was all of crop 3860 — of the stock that gained the first 
prizes in their respective classes at our local se^-ehow. The 
Scotch and English Birlie varieties I procured from respectable 
farmers in the neighbouring parish. The Kildrummy and Potato 
had been grown on the farm for years. 

* 

Ceop 1861. 

The different kinds were all sown with a drill-machine, 5 inches 
apart, on the 21st of March. Quantity of seed sown per acre ; — 

Plot 1. Kildrummy Oats, 8 busbels, 44 lb. ; wei^t per budiel, 44 lb. 

... 2, Potato Oats, S bushels, 35 lb. ; , „ 42 lb. 

... 3. Scotch Birlie Oats, 2 bushels, 87 lb. ; „ 44 lb. 

... 4. English Birlie Oats, 8 bushels, 34 lb. \ „ 42 IK 

All the kinds showed braird on the 15th of April. Plots 2 and 
4} looked thinner of plants than the other two. 

May 16. — ^All looking quite Healthy. 

June 14f. — Examined more particularly find the thin plots al- 
luded to sow have made rapid progress in tillering: to all ap- 
pearance will not he behind uie others as to number of plants ; all 
the plots have a fine healthy appearance; average length of 
stems, 12 inches. 

June 20, — ^No. 1, looking well and thick on the ground ; Ko. 2, 
still a little thinner but tillering well, and continues to reta^ a fine 
healthy dark-green colour, No. 3 seems thicker of Aan 
any of the others, notwithstanding it having does 

not look so healthy. No. 4 was thinnest of pilots at omrding, 
but is now fully as thick as any of the others, ^his variety has 
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shown the best tillering qualities; average length of stems, 16 
inches. 

June 26.— Examined by two members of the Highland Society, 
whose report is annexed, who also checked the measurement of 
the plots. 

July 5. — ^Nos. 3 and 4 showed ear, but Nos. 1 and 2 not till 
10th July. 

July 18. — Nos. 3 and 4 full shot ; average length of sterns^ 3 feet 
6 inches ; length of ears, 8 inches ; ears of No. 4 fully as long, but 
scarcely so rich to appearance. Nos. 1 and 2 not full shot, and 
leaves ^11 growing ; ears about the same length in No.' 1 as Nos. 
S and 4.; No. 2 is about one inch shorter, but seems richer 
than any of the others. * 

July 31. — ^Examined hy committee, whose report is annexed. 

Aug. 6. — ^Nos, 1 and 2 full shot and filling well. The 8d of 
August was a perfect tempest of wind and rain, which partially 
laid all the plots, but not to any great extent. 

Examined on the 15th — all the plots risen again ; Nos. 8 and 
4 ripening fast, and to all appearance will be bo3i ready at same 
time : Nos. 1 and 2 about a week later. . 

Plots 3 and 4 all cut on the 10th of September. 

Plots 1 and 2 cut on the 17th of September. 

Plots 3 and 4 all carried, each carefully weighed on the steel- 
yard, and stacked by itself, 18th September. 

Plots 1 and 2 underwent the «same operations on the 80th Sep- 
tember. 

All thrashed (ihf ^acdiine carefully cleaned before testing each 
vadety) between the 13th and I7th of January 1862. Grain 
measured, weighed, and in each case deducted from the 
gross wei^t of the <a:op. 

The foUomng Table shows the results : — 


Table 



TABLE SHOwnffG Eestjlt of Expeeimbnt, Cbop 1861. 


POTO DIFEBEBNI VAEBBTIES OP OATS. 
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Experdosot oh Crop 1862, 

The field where this experiment was conducted contains 
11 acres very good yellow outfield land ; soil from 8 to 10 inches 
deep, resting on an open subsoil inclining to clay, and naturally 
dry ; well sheltered from the north and west by' hills and grown-up 
plantations; broken up from lea in the month of February, and the 
depth of furrow 6 inches. Four acres were measured off in the 
centre of the field, of equal quality and condition, divided into 
plots of an acre each, by spaces 2 feet wide all round. The oats 
were all sown on the 5th of April with a drill-machine 5 inches 
apart. Seed of this and last year's experiment deposited at a 
depth of from 1 to 2 inches. 

The seed sown was of the produce of the crops in last year's 
experiment, and the quantities per acre were as below 

Plot 1. English Birlie Oats, 3 bushels, 26 lb. ; weight per bushel, 43 lb. 

... 2. Scotch Birlie Oats, 3 bushels, 18 lb. ; „ 42} lb. 

... 3. Potato Oats, 3 bushels, 21 lb. ; „ 44 lb. 

... 4. Kildrummy Oats, 3 bushels, llh. ; „ 42} lb. 

All the varieties showed hrafrd on the 25th April, and looked 
well and very equal. Plots 3 and 4 looked rather thinner of 
plania 

Exammed May 28. — No marked difference in any of the plots, 
except 3 and 4, which seemed still a little thinner of plants. 

June 10. — AU looking well ; Nos, 3 and 4 plots much improved. 
The grub seems to be working a little on these two plots, but 
scarcely more than visible. 

Examined June 20. — ^Find the grub has done no farther damage 
since last examination was made, and the plants are still making 
great progress in tillering — all the plots showing a fine healthy 
appearance. 

Examined by two members of the Highland Society, on June 26, 
whose report is given. « 

July 21. — ^Plots 1 and 2 showing ear. 

Aug. 4. — ^Plots 3 and 4 showing ear. * 

Aug. 9. — os. 1 and 2 fully shot, and commenced to fill Scarce- 
ly any difference between either. 

Aug. 19. — ^Plots 3 and 4 folly shot and commenced to fill 
Except the difference in the time of shooting of the different 
plots mentioned, there was nothing else worth recording. 

Aug. 30. — ^Examined by members of Highland Society. 
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Sept. 25. — ^Plot ITo. 1, English Birlie, is within about four days 
of ripening : length of ear, 8 inches. 

Sept. 25. — ^Plot 2 (Scotch Birlie) is nearly ripe : length of ear, 
9 inches. Plots 3 and 4 are also nearly ripe : length of ear, 8 
inches. In the latter plot, the length of ear, 9| inches. 

Sept. 29.— Examined, and find No. 1 is now full. 

Plots 1, 2, and 3, reaped 1st October; plot No. 4, 7th October. 

The three first-mentioned plots all carried, weighed, and stacked 
on 9th October, and plot No. 4 on 17th October, 

All the plots thrashed, grain dressed, measured, weighed, be- 
tween the 13th and 20th of same month, and in each case de- 
ducted from the gross produce. 

The following Table shows the results : — 


Table 
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The regulations given out by the Highland and Agricultural 
Society of Scotland for conducting this experiment have been 
strictly observed in every particular ; the most particular operations 
were done with my own hand. I do not think it would have added 
much to the value of the experiment to have done it in duplicate, 
as it is rather a difficult matter to get four acres equal in quality 
and condition. It would be almost, at any rate in this locality, 
impossible to get eight acres in one field equal. I have preferred 
making these experiments on the best outfield land I had, in order 
to be less liable to lodge. For my own part I feel a difficulty in 
ascertaining the' merits of the different varieties from the many 
causes affecting the results, the most powerful of which is the 
nature of the season — ^the one variety giving the best return in 
one season, and proving deficient in the next. The Kildrummy 
oat, which is a late variety and suitable for a late district, has pro- 
duced most value, taking the good and bad seasons together. JPor 
heavy land in late districts I prefer the Scotch Birlie oat for land 
broken up from lea, and the hlagllsh Birlie for land after turnips. 
Some people prefer the Sandy oat for land after turnips, and I 
have seen it in some cases answer very well ; but in a late district 
I think the English Birlie more suitable, as it is, in my experience ^ 
a good deal earlier, which is of course of great consequence, espe- 
cially in a season like the present. 


Expebiments oil Dieeeeent Yaeiettes of Oats on the Faem of Aedustckaet, 
by Mr William Walkee, Tenant of the Farm.— Crop 1861. 

Aedtieckaet, by Mossat, Abeedeexshire. 

We, Peter Reid, farmer, Nether Kildrummy, hy Mossat, and 
James Porter, land-steward at Monymusk, both members of the 
Highland and Agricultural Society of Scotland, in terms of in- 
structions given us by Mr Hall Maxwell,, Secretary of the Society, 
have carefully inspected said experiments on the farm of Ardunc- 
kart, and have to report as follows, viz. 

% , . 

^th June 1861. 

1. ^6 soil is composed of a red loam about 12 inches deep, 
resting on a soft subsoil of yellow clay, partially intermixed 

f ravel. The experiments have been made in the centre of 
eld sloping to the south, and the soil appears to be parti^nlilfy 
uniform both in quality and conffition. . [ 

2. The experimental plots are four in numbePi 
of the different varieties of oats sown on them aie, 

Oats ; 2d, Potato Oats ; 3d, Scotch Birlie Oisii ; 4th, English 
Birlie Oats. 
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3. One acre of land has been set apart for each plot, and we 
have checked the measurements and found them to be correct. 

4. The plots all around have been carefully separated by clear 
spaces of fully 30 inches wide. 

5. The seeds have been Yery systematically sown in drills 5 
inches apart. 

COnPABATXVB APPEAEA370E A2n> mOGBESS OTP BACE OBOP. 

Plot 1 looks healthy and close on the ground j stems about 
18 inches long. 

Plot 2 appears somewhat thinner of plants than Plot 1, but 
the stems are darker in colour, and the leaves a good deal broader 
• than on any of the other plots. 

Plot s looks fully closer in plants than any of the others, but 
scarcely so luxuriant and dark in the colour as the last plot. 

Plot 4 is nearly similar in colour and in thickness of plants to 
No. 1. 

The present appearance of the crops on all the plots is good — 
fully equal to the average on the best fields in the country. 

Second Inspection^ Zlst July 

Phtl. Not yet fully shot; still in a growing state ; average 
len^h, feet of stem ; leaves not begun to fall down. 

Plot 2. Still growing; average length of stalks 3 feet 3 inches ; 
ears not quite so large as in any of the other plots. 

PhtS. About 3 feet 6 inches long in the stems; farther ad- 
vanced by about a week than any of the other plots ; ears large, 
and grain filling fast. 

Grain fully shot; average length of stem, fully 4 feet, 
and the gweral appearance of the crop is rather the best on the 
field. 

None of the. plots have been in the least laid down by the late 
rains, nor are they likely to be so this year. 

The land in question appears to have been previously well culti- 
vated, and - it is perfectly free from weeds ; and looking at the 
clayey nature of the soil, and the excellent exposure of the farm, 
we would consider it specially adapted for the growth of clean^ good 
grain. The experimental plots are of a fine size, and not too 
numerous, as is often the case ; and they will, therefore, be the 
more easHy kept correct. The rules of the Society, so far as we can 
see, have been most strictly complied with ; and should the experi- 
ments be carried out in the same regular and careful way in 
which they have been begun, we should think them well calculated 
to afford reliable information on the subject for which they have 
been instituted. 

Peter Eeid. 

zist JvIy 1861. James Porter. 
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Rbpojeit on Experiments on Oats, on tlie Farm of Ardttnckart, nxyw being 
carried out by Mr William Walker, Tenant of the Farm. 

Ardunckart, by Mossat, Abeedebnshibb. 

We, Peter Eeid, farmer, Nether Kildrummy, and James Porter, 
land-steward, Monymusk, both members of the Highland and 
Agricultural Society of Scotland, having been appointed by Mr 
Hall Maxwell, Secretary of the Society, to inspect said experi- 
ments, which we have carefully done, and have to report thereon 
as follows: — 


First Inspection, ^6th June 1862. 

1. The soil on which the experiments are being carried out is 
quite uniform in quality and condition. It is good yellow outfield 
soil, from 8 to 9 inches deep, on an open red subsoil, and on a sand- 
stone formation. It has the advantages of a good climate and an 
excellent exposure ; the field slopes gently to the south-east, and 
it is well sheltered from the north and west by hills and grown-up 
plantations. 

2. One acre of land has been allowed for each variety of oats, 
and we have measured the different plots and found the mea- 
surements correct. The lots have been separated by clear spaces 
of fully 2 feet wide, and they have been hoed and kept clear of 
weeds during the season. 

3. The oats have been systematically sown in drills of 5 inches 
apart, and the seed appears to have been evenly distributed over 
the ground. The varieties used are four in number, as notified 
below : — 

Plot 1. Eoiglish Birlie Oats . — ^This plot looks quite healthy and 
close, and the stems are from 10 to 12 inches long. 

Plot 2. Scotch Birlie Oats , — ^The appearance of this plot is 
very similar to the last one, only that the stalks average fully 12 
inches long. 

Plot 3. Potato Oats , — ^The plants on this plot are rather thinner 
than on the last two. The stems are fully 12 inches long, with 
a profusion of broad dark-green leaves. 

Plot 4. Kildrummy Oats . — small portion of this plot has been 
slightly eaten by the grub, otherwise it is fully as close on the 
ground as any of the others, and the stems generally about the 
same length. * 

Second Inspection, 30t7i Augu^ 1862. 

Plot 1. English Birlie Oats . — ^The crop on this plot is wefl fiBed, 
and beginning to take on the harvest hue. It fe dbcW a week 
in advance of any of the other plots, and with ordinary good 
weather it should be ready for harvesting in less than three weeks. 
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Plot 2. Scotch Birlie Oats . — ^This plot appears to be rather 
the best on the ground. The ears are large and well formed, 
and the grain is nearly full, and we should think it wouU be 
ready for harvesting in about four weeks hence. The average 
length of the stems is 3 fec^ 10 inches, and Plot 1 is about the 
same length. 

Plot 3. Potato Oats . — ^The stalks on this plot are fully 4 feet 
long, but they ai^e thinner on the ground than on any of the other 
plots. The leaves are green and not much fallen dowr^ and the 

f rain is not yet properly filled. It will likely be about five weeks 
ence tefore it be ready for the scythe. 

Plot 4. Kildrummy Oats . — ^The grain on this plot is In the 
same stage of ripeness as that on the last plot. The stems are 
quite close on the ground, and about the same length as those in 
Plot 3, The spots eaten by the grub have filled up well, and the 
crop does not appear to have suffered any damage in consequence 
of the thinning. 

Some time ago Mr Walker submitted to us the propriety of 
having the plots done in duplicate. Our opinion as to this is, that 
they are much better when done single ; for in this hilly and uneven 
surfaced country it would often be diflScult to get eight or ten acres 
of land in the centre of a field of equal quality, when one-half the 
quantilyr would readily be got of uniform description. Although 
samples of the seed will be laid before the Society, we may hear 
mention that the grain on all the plots looks clean and true to its 
kind, and free firom all admixture of any other sorts. 

Peter Eifo. 
James Porter. 
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PROCEEDINGS IN THE EDINBURGH VETERINARY COLLEGE. 

By Professor Dick. 

SuMMAEY OF Oases, Comprising Diseases, Intoribs, amongst Do- 
mesticated Animals, registered in the Clinical Teansagtions of the 
Edinbubgh Veterinary College, which have been tinder treatment 
during the months of October, NToYember, and December, 1862. 


Abscesses in various parts, 

Apthse epizooticse (murram),. 

Bones, fractures and injuries of, 
Broken knees, . 

Bruised heels, . 

Bursae, distension of, with lameness. 
Cataract, 

Catarrh and sore throat, 

Castration, . . . 

Choking, 

Chorea, 

CoHc, .... 
Colon, rupture of, 

Constipation (obstinate), 

Cornea, opacity of. 

Cow-pox, 

Cracked heels. 

Curb, with lameness, . 

Diabetes (Polyuria), . 

Debilily (constitutional), 

Diarrhoea, 

Distemper, 

Docking, 

Dysentery, 

Ear, canker of, 

Enteritis, 

Examinations as to soundness, 

„ ,, pregnancy, 

Eeet, wounds and bruises of, . 

^ ; V, canker in, 

„ corns in, with lameness, 

„ infbmmation in (Laminitis), 

„ pricks in, from mdls, 

„ quitters in, 

„ navicular disease in, 

„ sandcracksm, ^ 

„ side-bones, with lameness, 

„ thrushes in, 

Fibula and ulceis, . . 

Frost-bites (legs). 

Grease, 

TRANS.— MARCH 1863. 


8 ... 1 

11 

7 ... 1 

2 

14 

2 



1 ... 1 
I 

1 

2 
42 
1 

16 
1 
2 
5 

24 
2 
30 
4 
3 
1 

3 
$ 

4 

2 0 




488 


PEOCEBDIHGS IK THE 


Horses. 


Cattle and Dogs, Figs, 
Sheep. Ac. 


Gonorrhoea, 

Heart, diseases of , . ' 

Hcemoptysis, . 

Hysteria, 

Indigestion, . 

Influenza, 

Joints, injuries to, from blows, 
Lameness, elbow-joint, 

„ co^ „ . 

„ fetlctek, „ . 

„ Mp, . . 

,, hoch, • • 

„ hnee, ■ . 

„ shoulder, . 

,, stifle, • • 

Mange, 

Melanosis, 

Opthalmia (spedflc), . 
Paralysis, 

Pleurisy and bronchitis, 
Plenro-pneiunonia, 

Qnidding, . . 

Khenmatism, . 

Eingbones, with lameness, 
Hoaxing and thick wind, 
Swelled le^, . 

' „ sheath, 

Spavin, with hnneness, 

fsam : 


^ ^^^ dlatoiaon of (hoven), 

Stiin^balt, . ' . . . 

Sprains, tendons, and ligaments, 

„ mnsdes, 

Tail, injury of, 

Teats, injuries of, . . . . 

Teeth, d^eases of, . 

Thoropins, 

Treads and overreaches, 

Tumours, various, . . ' . 

Uterus, eversion of, . 

Weed, ..... 
Wonns, intestinal, 

Wounds and bruises other than feet, 

General Abstract. 
• Cases amongst horses, . - 

„ „ cattle and sheep, 

„ „ dogs, pigs, <fec. . 
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The coincidence is 'somewhat remarkable that cow-pox, which, 
generally speaking, is a very rare disease in the bovine tribe, should 
have made its appearance in certain dairies, since the date of last 
report, at the same time that small- pox in the human race should 
have raged as an epidemic in various localities. Two of the 
students attending the classes, as well as two of my workmen, have 
been affected with the latter in a severe form. Both of the stu- 
dents and one . of the workmen have recovered, but the other 
workman is still confined with the disease. Trora murrain and cow- 
pox prevailing among animals at the same time with small-pox in 
man, and all these being constitutional diseases, the most prominent 
symptoms appearing ijx an affection of the skin, it would seem that 
the atmospherical constitution of the season during which they have 
simultaneously occurred, must have exerted a xK>nriderable influence 
on their origin and progressive development. 

The case of hysteria occurred in a mare seven years dli She 
was brought to the yard for examination and dissection. The mare, 
the property of a farmer, had been more or less affected for four 
years. Every time she was put into harness, either in the plough 
or harrows, and worked for a quarter of an hour, she became ex- 
cited, was seized with a shivering fit, dropped suddenly down, rolled 
about, and in a short time recovered and rose to her feet. On 
getting the same amount of work she was again affected in a similar 
manner. This having continued so long, with no hopes of recovery, 
the owner determined to have her destroyed. This was done 
by opening the carotid artery, and after death a careful examina- 
tion was made. The only morbid lesions that could be detected 
were a vesicular enlargement of one ovary, and a chronic inflam- 
mation and thickening of the mucous membrane of the uterus, the 
passage into it allowing of the introduction of two fingers. On the 
first appearance of the disease the owner was advised to put her to 
a* horse, which was done, and she bore a foal, which she.niirsed^ 
The disease, however, still continued, and the paroxysms appeared 
to be uninfluenced by the lactary secretion. After the foal, 
although frequently in season and stinted, she nevp held. 

On looking over the list, the most notable fact is the lar^e pro- 
portion of injuries of the feet occurring in horses. During the 
three^onths no fewer than twenty-four horses were brought to the 
yard lame from pricks in shoeing. This may in some measure be 
accounted for>* that in November, in consequence of the sudden 
changes from fresh to frost, as a matter of course the shoes of a 
greater than nasal number of horses required to be removedr&ar 
roughing or shaipmitog. On the appearance of a hard winter 
ing it is the usual custofii^ firom mere local convenimc^feasj^Jtie® 
having horses to frost to rash to the nearest smithy^ tSni^warily 
giving up the one they are in the habit of shoeing at, and the con- 
sequence is, the smith, partly from being harried, and partly from 
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want of prei?ious knowledge of the foot of the horse, either drives 
the nails in to the quick, or too closely and injuriously upon it, the 
effect of which is to cause inflammation and suppuration in the 
injured part, and subsequent lameness. 

Amongst the cases of sprains recorded, the only ones worthy of 
note are those of the muscles, in both cases the psoas muscles being 
the ones injured. The common cause of this injury, as in these 
cases, is — ^the animal, when dragging a load up an ascent during 
frost, slips with its hind feet, and, in struggling to recover itself, 
strains, and frequently even ruptures, these muscles. The symp- 
toms somewhat resemble those of paralysis of the hind quarters, 
in both cases the animal being unable to rise. Sprain of these 
muscles can, however, easily be ihstinguished from paralysis, inas- 
much as in the former lesion, the animal, although unable to rise, 
still retains the use of its legs, and also of its tail, the parts like- 
wise preserving their sensibility. In paralysis the parts have not 
only lost motion, but also feeling, which can easily be proved by 
pricking the parts with a pin. Again, in sprain, by introducing 
the hand into the rectum, the parts may be felt hot, swollen, and 
painfnl. 

Swelling and excoriation of the legs, followed by desquamation 
of the hair; painful cracks of the heels and grease, began to make 
their appearance towards the end of December. Many of these 
cases proved very troublesome, causing considerable irritation and 
sometimes sloughing. Indeed, in one ca^, sloughing of the skin 
of both fmre l^s, lending upwards from the ki^^ up so 
islaaoiM thai was the consequenou.^ 

tibese excoriations is to he traced to the long-continued 
coldness of the season, aggravated no doubt by occa- 
rional car^essne® of the ^oom, who, after washing the feet and 
l^s, ailows Ae p^s to dry of themselves without the necessary 
aid of salutaiy friction, or the application of bandages. In one 
or two cases the hair on the lower surface of the belly has been 
thrown off; attended with a degree of anasarcous swelling of the 
sheath and other dependent parts. A liniment composed of i oz. 
of rapeseed oil, and 1 oz. of GouIard^s extract of lead, seemed to 
be the best application to rub into the parts once or twice a^day. 

Although a great number of cases of catarrh, sore throat, and 
influenza have occurred during the three months, they have gener- 
ally been mild and recovered favourably, so that the past season 
has been on the whole more healthy than might have been expected 
from the roughness and inclemency of the weather. 

The case of eversion of the uterus occurred in a cow, the property 
of a gentleman in the neighbourhood of the city. Being otherwise 
engaged, I requested my assistant, Mr Strangeways, to attend to 
the case. Accompanied by two of the students, he-proceeded to 
the byre ; and his report of the case is as follows. On his arrival 
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he foufid the whole of the uterus everted and protruded through 
the vulva, the viscus very much inflamed, and the adjacent parts 
much swollen. On inquiring of the man in charge, he learned that 
the cow had been in milk for several months — a remarkable fact, 
as in the majority of cases this accident occurs almost immedi- 
ately after parturition ; that the day previous he thought the cow 
was a bulling, she straining and bellowing. He added, that on 
going into the byre that* morning about 6 o’clock, he found her in 
the state she was then in at mid-day ; and that a farrier had been 
sent for, who had made long and ineffectual efforts to return it, 
but had given it up as a bad job. Mr S., before proceeding to 
replace the parts, administered 8 oz. of laudanum, partly to quiet 
the animal, and partly to relax the muscular fibres of the neck of 
the uterus. The next thing done was to get a stout cart-rope 
and pass it round the body, giving the ends to two assistants, with 
orders to tighten it at every strain made by the animal These 
arrangements made, the next proceeding was to get the uterus 
well washed with tepid water so as to remove all dirt- In the 
mean time she got down, which still further pressed out the uterus. 
Finding it impossible to get her up, he had her hind -quarters 
packed up with straw, the ropes tightened, when he commenced 
the diflScult task of returning the viscus. This was done by 
holding it up with a wet clotli, and with one hand at the neck, 
compressing it slightly, and with the other doubled, making con- 
tinued pressure at the fundus, the organ was returned, the animal 
straining violently — so much so that it was necessary to retain the 
hand within the cavity for some timo, the assistants all the while 
keeping the rope tight. On the straining somewhat ceasing, the 
uterus was spread out in its right place with the still clenched hand. 
On removing the hand a truss was applied against the vulva. The 
rope was tied tightly round the body ; to this on each side were 
brought bands from the truss. A second rope was next tied 
round the animal’s neck, to which the body-rope was fasten^ fey 
three cords, one below the brisket, the others, one on each side of 
the shoulder. All being properly adjusted, the animal appearing 
quiet, she was left with orders to the man that after, her rising, 
u necessary, the several ropes were to be tightened. On calling 
the next day, all was found' right, and she continued to improve 
daily and do well- To allay any inflammatory symptoms, a dose 
of saltpetre and salts was administered, the latter tending to 
prevent also the. constipating effects of the laudanum. 
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PEEMITJMS AWARDED BY THE SOCIETY IH 1862. 

. Nom — ^Th© awards at the Battersea Show, having already been published, are 

excluded. 

REPORTS. 

1. L.15 to John Dove,Eccles Newto^ Coldstream, foi a Report on the effects 

of special manures over a rotafion. 

2. L.15. to William Walker, Ardunckart, Mossat, Aberdeenshire, for a 

Report of ^periments with different kinds of oats. 

3. The gold medal to Robert Scot Skirving, Campton, Drem, East-Lothian, 

for a Report on fish-offel as a manure. 

4 The gold medal to James M'Giilivary, V. S., Rayne, Insch, Aberdeenshire, 
for a Report on weed in horses. 

5. The gold medal to WiRiam Robertson, Enay, Tobermory, for a Report on 

biazy in sheep. 

6. The gold medal to C. Y. Mchie, forester, Buthill, Carrbridge, for a 

Report on the formation and maj^ement of young pjtotations. 

7. The gold medal to Robert Hutchison of Carlowrie, Kirkliston, for a 

Report on recently introduced coniferae. 

8. The medium gold medal to John Stevenson, Garallan, Cumnock, for a 

Report on ttie cultivation of the carrot. 

9. The medium gold medal to John Morrison, Coney Park Nurseries, Stirling, 

for a Report on pruning forest trees. . 

10. The medium gold medal to C.Y. Michie, forester, Carrbridge, for a 

Report on the diseases of forest trees. 

11. The medium gold medal to John Grigor, Forres Nurseries, Forres, for a 

Report on the varieties of larch cultivated in Great Britain. 

12. The mver medal to John Morrison, Coney Park Nurseries, Stirling, for a 

Re^it on the disease of the larcm. 

13i, The silver medal to J. B, Webst^, forester, Vemeris Bridge, Moy, Ireland, 
for a Report on the diseases oCfbr^ ... 


io®TStCT' GOHP^rMom 


OAm^ 

iDavid ^^wood^Giowhill, Dunbar, 
Buiia, Class T.* I. Andrew Haddon, Soneybum, Hawick, 
2. Nicol Milne, Dryhope, Melrose, . 
Bums, COiass n.t Ihemas Simson, Blainslie, Lauder, 


The County of Elgin. 

Buu& Sir George Macpherson Grant, Bart., 

Bums, Class L 1. John Collie, Ardgay, Forres, 

2. Robert Anderson, Rjldrummie, Naim, 
Bnzns, Class IL John Simpson, Cowfoids, Fochabers, 
Hbifebs. 1. Alexander Paterson, Mulben, Keith, 

2. Alexander Paterson, Mulben, Kei&, 


Silver Medal. 
L.4 0 OJ 
2 0 Ot 
5 0 0 


Silver Medal 
L.B 0 0 

4 0 0 

5 0 0 
5 0 0 
3 0 0 


Ths District of the AucMerarder Society. 

Bulls. Viscount Strathallan, Strathallan Castle, Silver Medal. 

Bxtlls, Glass L 1. William Gardiner, liwbank, Auchterarder, L.4 0 OJ 

2. William Cameron, MillMIl, Auchterarder, 2 0 OJ 

Bulls, Class IL William Cameron, Millbin^ Auchterarder, 2 10 0$ 


* Class I., Bulls calved before Isfc January 1860. 
t Class n., Bulls calved after 1st January 1860. 
t Half Premiums awarded, the number of lots being under six. 
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ThA Di^^/rict of the Perth, Fife, Kinross, and Gl<JAhmdmwLn Association, 
William Stirlmg of Eleir, M .R, Dunblane, Silyer Medal. 
Bulls, Class L 1. A. & A. MitcbeU, Alloa MiUs, AHoa, . D.8 0 0 

2. Geoi^e Robertson Barclay of Kea"^ 

Dunfermline, . . . .400 

Bulls, Class 11. James Gulland,HewtonofWemyss, Kirkcaldy, 5 0 0. 

Heifers, 1. A. & A. Mitcbell, Alloa Mills, Alloa, . 2 10 0* 

2. A. & A. Mitcbell, Alloa Mills, Alloa, . 1 10 0* 

The Distrut of the Spey, Avon, and Fiddochside Society* 

Bulls, Glass L 1. James Petrie, Glencony, Mortlacb, . . D4 0 0* 

2. James Kelman, Lettacb, Mortlacb, . 2 0.0* 

Bulls, Class 11. William Gantlie, Keitbmore, Mortlacb, . 5 0 0 

Heifers, 1. Alexander Paterson, Mulben, Keith, . . 5 0 0 

2. William Robertson, Burnside, Craigellacbie, 3 0 0 

The Distrut of Oowal, 

Bulls, Class L 1. Donald GilKes,AucbdaberanMbbr,Cairiuiow,L.4 0 0* 
2. Archibald Clark, Invercb^el, Kilmun, ,2 0 0* 
Bulls, Ckss II. Ninian Duncan, Goleveni Rothesay, . "500 

Heifers. 1, WiUiam Achafour, Innellan, . 5 0 0 

2. Thorny L^hbead, jun., Gortan Nausaig, 

Dunoon, ...... 300 

The Disisrict of lJu Eoy(d Forthem Soci^ 

Bulls. Robert Walker, Portletben, Aberdeen, . Silver Medal 

Bulls, Class I. 1. Alexander Ronaldson, Littl^igbt, Methlic, L.8 0 0 
2. Thomas Wisbart, Caimtradlyn, Blackburn, 4 0 0 

Bulls, Class II. Silvester Campbell, Blnellar* Blackburn, 5 0 0 

Heifers. • 1. William M^Combie, Tillyfour, Aberdeen, 5 0 0 

2. WiQiam M'Gombie of Easter Skene, Skene, 3 0 0. 

The District of the Beedde Association* 

Bulls. Sir James IL Burnett of Leys, Bart., , Silver Medal 

Bulls, Glass L 1. John Ross, Nether Park, Drumoak, . L.8 0 0 

2. William Smith, Letterbeg, Strachan, . 4 0 0 

Bulls, Class IL James C. Thom, QuithiUhead, Durris, . 5 0 0 

Heifers. 1. John Hunter, New Banchory, Banchory, 5 0 0« 

‘ 2. Robert Sahnond, Nether Balfour, Durris, 3 0 0- 

DRAUGHT-HORSEa 

The District of the Perth, Fife, Kinross, md Olaekmaaman AssodatioH, 
Stallions. Andrew Logan, Crossdat, Killbarchan, . 1125 0 0 

Mares. William Stamg of Kdr, MrP., Dunblane, . 10 0 0 

PiLLiEa William of 5 0 0 

The ^imartry of Kirkm^frykt. 

Stallions. William Kerr, Lochend, Kilbirnie, . , L55 0 0 

MA-RTCa. Patrick Gifford, Ingliston, Twynholm, . 10 0 0 

Killies. John Muir, Lodhfeigus, Kirkcudbright, . 5 0 0 

The District of Machars, in Wi^vmshire* 

Stallions. John Tb^zer, Overton, New Abbey, . . L.25 0 0 

Mares. Samuel M^CoIloch, Skaitb, Newfcon-Stewart, lO 0 0 

Killies. , Charles Anderson, Barsalloch, Port-William, ,0/0 0, 

* Half Premiums awarded, the number of lots being under six. 
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EHTIRE COLTS. 

The Cmntf of Stirling. 

Two-Year-Old €oi/rs. Peter Crawford, Diungoyack, Strath- 

. Hane, L.6 0 0 

Ore-Ybab-Old Colts. J, S. Jack, Carrat, Stirling, . . 4 0 0 

T%e Island of Bute. « 

One-Year-OjiB Colts. Jokn Lament, Stuck, Rothesay, . . L.4 0 0 
The County of Kincardine. 

Two-YeaBtOld Colts. William Scott, North Leys, Banchory, L.6 0 0 ' 

The District of EhinSy in WigtowuMre^for 1861 . 

Two-Year-Old Colts. Col. M^owall of Logan, Stranraer, L.6 0 0 

One-Year-Old Colts. Peter Bhdn, Innermessan, Stranraer, 4 0 0 

The District of Bhins, in Wigtownshire. 

One-Year-Old Colts. W. W. Dorman, Deer Park, Stranraer, L.4 0 0 ■ 

LBICBSTEE SrfteEP. 

The Comity of Forfar. 

Tups. Robert ArMay of Eathiebeaton, Dundee, Silver Medal. 

Tups. William Goodlet, Bolshan, Eriockheim, . L.2 10 0* 

SHEARLiNa Tups. Robert Arklay of Eathiebeaton, Dundee, 2 10 O'* 

Ewes. Robert Arklay of Eathiebeaton, Dundee, 2 10 0* 

SmARLma Ewes. William Goodlet, Bolshan, Eiiockhem^ . 2 0 0* 

The District ofitye Ferthi Fife^ Kinross, and Clackmannan XssocMim. 
Tups. Lord Ennaird, Bo^ Priory. Inchtdre, Sdver Medal 

Tups. 1 0 0 

SOTARi4^.Tcrps. . 2 10 0* 

‘%ipm^Ew»s. . 2 0 0* 

r " The Comity <f Dadd^ngto^ 

ipupi. " David AiiiaRe Silver Medal 

Tups* WHIiam Purvey Unton Bumfoot, Eelso, L.2 10 0* 

Shbarlino Tups. Gteorge Simson, Cburthi^ . . 5 0 0 

liWss. George Simson, CourtMU, Kelso, . . 2 10 0* 

SHEARLiNa Ewes. George Simson, Courthill, Kelso, . . 4 0 0 

CHEYIOT SHEEP. 

The County of Selkirk. 

Tups. Herbert Brydone, Thirlestanehope, Selkirk, L,5 0 0 

SHEARLiNa Tups. Herbert Biydone, Thirlestanehope, Selkirk, 5 0 0 

Shearling Ewes. Gideon Scott, Singlee, Selkirk, . . 4 0 0 

The Idands of Islay, Jura, and Colonsay. 

Tups. John Ramsay of Kildalton, Islay, . , Silver Medal. 

Tups. William Weteter, Daill, May, . , L.5 0 0 

Shearling Tups. Colin Hay, Colmkili, Islay, . . . 2 10 0* 

Ewes. Darnel M*MilW Gortan, May, . .500 

Shearling Ewes. Peter Carmichael, Baliming, May, . ’ . 4 0 0 


Half Premiums awarded, the uumb^^ of lots being xmder six. 
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THa District of West Tedotdale. 

Tups. William Turnbull, Menylaw, Hawict, 

Tups. John Moffat, Craik, Hawick, 

Shbarlinu Tups, John Moffat, Craik, Hawick, 

Ewes. John Moffat, Craik, Hawick, 

Shearling Ewes. John Moffat, Craik, Hawick, 

The Comity of Feehles. 

Tups. Sir G. G. Montgom^, Bart., M.P., . . Silver MedaL 

Tups. John Grade, CastlebiU, Peebles, . . L.5 0 0 

Shearling Tups. John Grade, Castlehill, Peebles, , . 6 0 0 

Ewes. Robert BaUiityne, Wonoiston, Eddlestou, . 2 10 0* 

Shearling Ewes. Robert BaUantyne, Wonniston, Eddleston, . 2 0 0* 

BLAOKPACED SHEEP. 

‘ The County ofDuwbartou. 

Tups. William Turner, Gavinbum, Old Kilpatrick, Silver MedaL 

Tups. Duncan Macfarlane, Strone, Row, . . L.6 0 0 

Shearling Tups. William Turner, Gavinbum, . . • * 2 10 0* 

Ewes. William Turner, Gavinbum, . . . 2 10 0* 

ShearlingEwes. John Phillips, Low Park, Mlngavie, . , 2 0 0* 

The Districts of Bodmodi and Eoihieam^hus, 

Tups. Messrs Macdonald, Strathmashie, Kingussie, Silver MedaL 

Tups. 'Messrs Macdonald, Strathmashie, Ejugussie^ L.5 0 0 

Shearling Tups. Neil P. Stewart, Biallid, Bongussie^ . . 5 0 0 

Ewes. Messrs Macdonald, Strathmashie, Kingussie, 2 10 0* 


SWINE. 

The District of the Moffat Society, 

Sows. A. A. Blues, Dalrusken, DumMes, . . L. 1 10 0* 

The District of the Jedburgh Society, 

Boars. 1. Robert Bell, Cessford, Jedburgh, . . L.4 0 0 

2. Robert Laidlaw, Denholm, Hawick, , 2 0 0 

Sows. 1. Robert Bell, Cessford, Jedburgh, . . 3 0 0 

2. J. Orosbie, Hundalee Mill, Jedburgh, . 10 0 

DAIRY PRODUCE 
ThA District of Mntyre, 

Cured Buoter. 1. James Templeton, WhitehOl, Campbeltown, L.3 0 0 
2. Samuel Mitchell, Strath, Campbeltown, 2 0 0 
Sweet-Mjlk ) 1. Samuel MtcheH, Jr., Chescan, Campbeltown, 3 0 0 

Cheese. J 2. John Sommerville, Bulloch, Campbidtown, 2 0 0 

The District of NithAdah. 

■ Cured Butter. 1. John M‘Kie, Woodhead, Thornhill, . L,3 

2. James Grierso]^ Morton Mains, Thornhill^ "ifwi ^ 
Sweet-Milr } 1. James Moffeit, Gatedde, Sanquhar, ^ 0 

Cheese, J 2. George Corson, Harr, Thomhilly ^ v < , SI ^ 0 



* Half Premiums awardffiL ' 


Silver Medsil. 
L.5 0 0 
5 0 0 
5 0 0 
4 0 0 
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Cubed Buoteb. 

Sweet-Milk ) 
Cheese. \ 


The Gountp of Wigtown* 

1. John Paterson, Colfin, Stranraer, . . L.3 0 0 

2. John M'Credie, Tennachrae, Stranraer, . 2 0 0 

John M'Clew, Dinvin, Port-Patrick, Silver Medal. 

1. George Cowan, Mains of Park, Glenluce, L.3 0 0 

2. John Hardie, Mull of Galloway, Kirkmaiden, 2 0 0 


Cubed Butter. 
Cubed Butter. 

Prbsh Butter. 
Swee®*-Milk. ) 
Cheese. J 
Sweet-Milk ) 
Cheese. ] 


The Cmnty of Ayr. , 

Alex. Blane, Alton, Albany, Barr, . . Silver Medal 

1. John White, Dykescroffc, Kilmarnock, . L.3 0 0 

2. Gavin Muir, Imgart, Dunlop, . . 2 0 0 

Peter Connar, Drmndow, Stair, . . Silver Medal. 

Alex. Blane, Alton, Albany, Barr, . . Silver Medal. 

1. Alex. Young, Yonderton, West Kilbride, L.3 0 0 

2. James Cooper, WMtehill, DaOly, . . 2 0 0 


SEED COMPETITIONS. 

The Silver Medal has been awarded to the following 


Evan Logan, Stoneyfield, Inverness, for White Wheat. 

Hugh Au Gair, Hilton, Inverness, for Chevalier Barley, 
l^nn Smith, Drambuie, Drumnadrochit, for Sandy Oats. 

William Cameron, Upper Muekovie, Inverness, for Perennial Bye-Grass Seed. 





ABaat, Drummcsitd, Bviaitcm, fee White Essex Wheat 
William Walker, Eyrish, Evanton^ for Norfolk Barley. 

William Walker, E^h, Evanton, for San^ Oats. 

Kenneth Grant, Kinellan, Strathpieffer, for Perennial Rye-Grass Seed. 


The District of the Black Me. 

Alexander Thomson, Tarradale, Beauly, for Chevalier Barley. 
Donald M*Kay, North Kessock, Inverness, for Potato Oats. 


The County of Ayr* 

Captain Campion of Ciaigie, Avr, for Archer^s Prolific Wheat 
James Eeid, Mid-Sanquhar* St Quivox, for Chevalier Barley. - 
Robert Montgomerie, Cockhill, Dundonald, for Oats (Tom Finlay). 
William DicMfe, Holmes, Kilmarnock, for Perennial Rye-Grass Seed. 

Th^ County ofFaim* 

J oim Robb, Air, Naim, for Chevalier Barley. 

^expder F. McLennan, MeiHe Urebany, Naim, for Grey Angus Oats.’ 
William Clark, Easter Biightmony, Naim, for Perennial Rye-Grass Seed, 
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PLOUGHINa COMPETITIONS. 

In the course of the year 1861-62, the Society's Medal was 
awarded at 152 Ploughing Competitions, the details of which are 
given in the Transactions for October last 


MEDALS IN AID OF PEEMIUMS GIVEN BY LOCAL SOCIETIES. 

The Silver. Medal has been awarded to the following : — 

The District of Lorn, 

John Stevenson, Balimore, Oban, for Highland Bull. 

Tihe District of Mar, 

Alexander R "Walker, Wester Fintray, Kintore, for Shorthorn Cow. 
The County of Renfrew, 

Bobert Wilsoi^ Nether Johnstone, for Ayrshire BuR 
The County of Inverness. 

Alex. Mackenzie, Alanfeam, Cnlloden, for Shorthorn Bull. 

The District of Strathhogie. 

Alex. Stewart, jim., Craigenseat, Huntly, for Shorthorn Bull 

The District of the Royal Rorthem JSodety. 

George Shepherd, Shethin, Tarves, for Shorthorn Bull . 

The District of the Forbes and Fordyce Association. 

George Henderson, Towie, Aberdonr, for Shorthorn Bull. 

Sainnel Stewart, Sandhole, Fraserburgh, for Shorthorn Cow. 

The Western District of Midlothian. 

David M^Gibbon, Inveravon, Polmont, for Ayrshire Bull. 

John Kerr, Morton, Midcalder for Draught Mare. 

The District of Breadcdhane and Weem. 

Peter Campbell, Balnaw, for best-kept Dunghill 
Alex. M'Naughton, Remony, for best Green Crop. 

D. & A. M'Dougall, Miltown, for best Green Crop. (Crofters.) 

The District of Wester Rok 
Murdo Bethune, Dreim, Beauly, for Draught Mare. 


The District qf Avtmdade. 

.Andrew Crewbun^ Strathavan, for Ayrshire Bull. 

Jaom Legate, Bumbank, Strathaven, for AyrsMre Cow. 

The District of the Fctterccdrn Ghd). 

John Durie, Denstrath, for Shorthorn Bull. 

David Mitchell, Lower Powbum, for best Green Crop. 

The District qf ^ McmcMme AgricvRmral 
Andrew Toiin& BruntwoodMU, for Ayrshire-Bull 
Hu^ Miller, Qiasamillee^ for. best-managed 
Hugh Miller, GrassmiHees, for best Green 

The I>Mdt of the MamMim '■ 

James Wallace, Piperhill, for \ 
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The District of the Kinco/rd/ineshire Club* 

JoTui Stephen, Commieston, for best-managed Green Crop. 

The Lktrict of Fmicuih 

Harry Maxwell IngDs, of Logan Bank, for Clydesdale Mare. 

Thomas Stevenson, Mount Lothian, for Oieviot Tup. 

The Fistnct of Leochel Cuehnie, 

Samuel Dunn, Easter Innenteer of Graigievar, Alford, for best Green Crop. 
COTTAGES AND GARDENS. 

For the Best-kept Cottages and Gardens. 

First Cottage Premium L.1, 5s., and Medal when Four Competitors ; 
Second, L.1 ; Third, 15s. First Garden Premium, L.1, 6s., and Medal when 
Four Competitors ; Second, L.1 ; Third, 15s, 

Parish op Striohen. — ^Ist Cottage Premium and Medal, Harry Emslie ; 
2d, William Macdonald ; 3di William linn. 1st Garden Premium and Medal, 
Alex. Urquhart ; 2d, Harry Emslie. 

Parish op Newburgh and Abdib. — 1st Garden Premium and Medal, 
John Dali ; 2d, Henry Morris ; 3d, George Moncrieff, 

. Parish op Urr. — 1st Cottage Preihitim and Medal, Mrs Richardson; 2d, 
Mrs Postlethwaite ; 3d, !Mrs Borrick. 1st Garden Premium and Medal, Mrs 
Craik ; 2d, Jane M‘Bumie : 3d, Elizabeth Stewart. 

Parish op Lamington. — 1st Cottage Premium and Medal, Alexander 
TeHer ; 2d, Alexander Forest 3d, John Stewart 
Parish op Lbsmahagow. — 1st Garden Premium and Medal, Joseph 
M^Caskie ; 2d,. James Fatdds ; 3d, David Anderson. 

Parish, OP Covington. — ^Ist Cottage Premium and Medal, James Forrest ; 
2d, Thomas Poiteous ; 3d, William Henderson. First Garden IPiremium and 
Medal, William Martin ; 2d, William Purdie ; 3d, Janies Wood. 

Parish op STMARTi&fs^lstCkrltoep|eti^mnra;^'M@d%; J 

man ; 2d, ‘WSI]iai& Premium and 

'' ' ' 

Premium- ^ Wdliam 'Angus : 

1' ^ ^amuei Gr^e. 

[ or aid op private coMEErrnoiTs. 

MitrcHEiirB Eodianr. — Jcee^ W. Davidson for bestr-kept Cottage Garden. 
BAYNH—William Reith, Kirkton of Rayne, for best-kept Cottage and 
Qardeoa. 

VETERINARY COLLEGR 

Silveif Medals were awarded, at the Annual Examination in 
April last, to the following parties : — 

1. Andrew Dunlop,^ Glasgow, for best Examination in Horse Pathology. 

2. J. £L Boyce, Adfingfleet, Goole, for best Examination in Cattle Patho- 

ipgy- 

3. Said J, H. Boyce, for best Examinaldon in Anatomy. 

4. Gwige Sermon, Manchester, for best examination in Physiology. 

6. William Worthiingtoii, for do. (Junior division.) 

6. Said J.-H. Boyce, for best examination in Chemistry, 

7. Allan McCulloch, Glasgow, for beat examination ra Materia Medica. 

8. Said Geoige Sermon, for b^t General Examination. 

Jn, Hall Maxwell, Secretary/, 

Edinburgh, 14^ FeVmary 1863. 
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PROCEEDINGS IN THE LABORA.TORT. 

By Thomas Atsdehson, M.D., Professor of Chemistry in the University 
of Glasgow, and Chemist to the Society. 

NOTE ON THE VALUATION OF MANURES. 

The valuation of manures is naturally a subject of much import- 
ance to the farmer. In the present condition of agriculture his 
annual expenditure on these substances is very large ; and as he 
relies on them, to no small extent, for a profitable return, it is of 
the utmost moment that he should not only know what it is he 
adds to the soil, but have some means of estimating its value, so 
that he may be sure that his money is well and economically ex- 
pended. As the assistance of the chemist must be appealed to in 
order to determine the nature and proportions of the diflS^nt 
fertilising ingredients contained in artificial manures^ he has not 
unnaturally been assumed to be an authority on the question of 
their value, and expected to pronounce an opinion on this point as 
well as on their composition. In yielding to this demand the 
chemist has undoubtedly travelled beyond his own province, and 
touched upon a purely commercial question ; and, so far as he is con- 
cerned, it would probably have been better if he had avoided it 
entirely, as he would thus have escaped the consideration of mat- 
ters which often involve questions of much delicacy, requiring 
for their just and equitable solution both judgment and experience. 
And yet, on the other hand, there are many circumstances which 
peculiarly fit him for the. discussion of such questions; and there is 
probably no person standing in an independent position to* whom 
they can be equally well submitted. If he is extensively occupied 
with the analysis of manures, he acquires a large knowledge of 
their composition and peculiarities, and this experience enables 
him to go beyond the mere numerical results he obtains, and to 
form an accurate opinion, not only as to the nature of the raw 
materials employed^ but also in some cases to detect any peculi- 
arity m the process oi manufacture. It is not easy for any one but, 
a chemist to keep himself informed on all these points, which ^ 
constantly changing; for the composition and price, both of manur^ 
as well as of the raw materials of which they are made, vaiy frcaapi 
year to year; and thus it happens that two of identical compc^l^ 
may not have exactly the same value, in consequence of 
made from cheap and the other from expensive subeta^^l^S^ 
clear that the chemist only can bring out these 
he uses them as a basis on which to fix the 
he proceeds to deal with commercial prindpl^iiil conve- 
nience be has laid down a system whl^^,4m I than once 
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stated, has been much misinterpreted, and used by others in a 
rough-and-ready manner, and without attending to those modify- 
ing circumstances which are necessary to give it precision. 

The difficulties encountered in the valuation of manures have 
been’ recently discussed by Dr Voelcker in a paper which has 
appeared in the ‘ Journal of the Eoyal Agricultural Society of 
England/ with the conclusions contained in which I generally con- 
cur. Indeed no one who has attended to what I have written in 
the ‘ Transactions of the Highland and Agricultural Society/ can 
fail to see that the systems of valuation used by Dr Voelcker and 
myself are identical in principle ; but in pointing out the nature 
of the difficulties occasioned by the rash application of the mode of 
valuation in common use, I think Dr Voelcker has opened a door 
by which other dangers may be introduced, unless great care is 
taken to guard against them ; and I am induced to offer a few 
observations which may assist the farmer in doing so. 

Dr Voelcker very justly observes that the tables which he, Mr 
Way, the late Mr Hesbit, and I myself gave some years since 
for the valuation of manures, are no longer correct, and therefore 
ought to be discarded, as they are only calculated to mislead. It 
must be understood, however, that they mislead, partly because they 
have been used in too literal a manner. It has been assumed that 
th^ may be applied, exactly as they stand, to all kinds of manures, 
whereas they are only intended to give an approximate valuation, 
be modiSed aqqor^g to the nature; olthe. manure tp he 

;nid when first oontrived, and 
mj, one who has attended to the changes 
in the manufacture of manures within the 
ten years since the most important manu- 
^ factored mianure was “ dissolved bones,” and the name applied to 
it accurately expressed its composition, for it really consisted of 
ordiaa^ bones which had been treated with acid so as to dissolve 
a portion of the phosphates they contain. At the present moment 
a manure made exclusively from bones and acid is the exception 
and not the rule ; and it may be safely asserted that, for every ton 
made in this way, there are twenty or thirty made from bone-ash, 
coprolites, apatite, or other materials, which are not only cheaper 
in themselves, but have the additional advantage of being more 
easily attacked by acida By the use of these ingredients manures 
are produced which contain a much larger proportion of soluble 
phosphates than can be obtained from bones alone, and at a much 
cheaper rate, and hence the cost of that particular constituent of 
manures has been greatly reduced, provided farmer is content 
to take it from mineral sources. Thus, for example, manures made 
from bone-ash and acid, with an admixture of coprolites in greater or 



PKOOEBDINGS m THE LABORATORY. 


501 


less quantity, and containing 30 per cent of soluble phosphates, can 
be produced at a price of somewhere about £7 per ton, and some- 
times even for less, while, if calculated according to the tables 
formerly in use by Dr Voelcker and myself the soluble phosphates 
alone are worth 66*9 per ton. Obviously, therefore, those tables 
greatly exaggerate the value of such a manure, and the reason 
they do so is, that they were framed for the valuation of a dififer- 
ent substance. When applied to ‘‘dissolved bones, meaning 
thereby a mixture of bones and acid without the addition of bone- 
ash, coprolites, or other similar substances, the tables are still suflGl- 
cientljr accurate. The dissolved bones , of the present day differ 
little in composition from good samples produced seven or eight 
years since, and are very fairly represented by. the following 
analysis : — 


Water^ 


12.92 

Organic matter, 

Biphosphale of lime, . 

Equal ^ soluble phosphates, . 


. . 11.08 

m 

(17.28) 

Insoluble phosphates, . 

♦ 

32.13 

Sulphate of lime, 

m 

38.23 

Alkaline salts, . 


. 2.11 

Sand, . . . . 


3.68 



' 100.00 

Ammonia, 


2.20 


Valued by the tables formerly in use by Dr Voelcker imd my- 
self, this manure is worth about £ 7 , 14*8. per ton, and by those of 
the late Mr Nesbit only 666, 14a, while the price at which it would 
now be sold would be about £ 7 , lOs-.per ton. Of course I speak 
here of an average sample, for there are makers who now produce 
a larger quantity of soluble phosphates than is found in the above 
analysis; but this is most generally effected by the addition of 
bone-ash. 

It must be observed that the great difference between the values 
as given in the tables already referred to and those d^ved from 
the selling price of manures at the pr^^t^daf, tadtie 
diminished of 

ago ; and the reduced price is occasioned, to a certain 
extent, by the increased experience the manufacturers have gained 
in the course of that period, which has enabled them to use their 
acid with greater effect, but still more to the introduction of cheap 
raw material, such as coprolites and bone-ash. The extent of the 
economy in the manufacture of soluble phosphates thus occarioned 
will be understood when it is borne in mind that coprolites, con- 
taining 60 per cent of phosphates, can be bought at from £2 to 
662, 10s. per ton, and bone-ash, with 70 per cent, for £4i, 10s. or 
665. Of course, with such substances they found it possible to 
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obtaiu a macli larger percentage of soluble phosphates than was 
practicable when bones alone were employed; and as the value 
attached to that particular constituent of manures in the tables 
published by chemists was fixed at a time when high priced mate- 
rials only were used, manufacturers saw the advantages they would 
gain by concentrating their efforts on converting the largest pos- 
sible quantity of phosphates into the soluble form, and they did 
this by using the cheaper materials, though still claiming the value 
deduced from the dearer. In fact, they did not communicate to their 
customers the change which had taken place in their processes, but 
colstinued to sell under the name of dissolved bones manures com- 
posed, in great part, of bone-ash and coprolites. By using these 
snbstances they practically reduced the market price of soluble 
phosphates ; hut in place of explaining this, they continued to use 
the higher value contained in the published tables. It was then that 
chemists saw the inconvenience of the published tables, and found 
that it would be necessary to make some alteration, although 
every one hesitated to take the initiative, because it was not easy 
to determine the standard to be employed for constructing a new 
one. The delay and hesitation has been so far fortunate, because 
it has shown that there is now no possibility of forming a table 
which shall be constant, or equally applicable to all manures. 
I have particularly adverted to this in the paper already referred 
to,* remarking that variations in market price mtjiat be .allowed 
for, and ala> that the ^me substance obtainedJ &wl di®Sfent 
sources 



These considerations induce me to 
m thinking that it* is not advisable that 
be published, because, with the 
dose compe^ion how existing in the manure trade, it would not 
bays Ao requisite precision, unless it were altered at short intervals 
aeacatiing to the fluctuations of the market 
Dr Voeldker remarks that the lower rate at which soluble phos- 
phates can now be produced has occasioned a great change in the 
views entertained by some manufacturers ; and those who were at 
one time totally opposed to the use of valuation-tables, are very 
ready to refer to them, because they find that the calculated price of 
a manure containing a large quantity of soluble phosphates ex- 
ceeds that at whidi they can afiord to sell it. The knowledge of 
this fact ig^ or at least may become, injurious to the interests of tho 
farmer, because the manufacturers are thus induced to aim at 
making a manure which will, as they express it, « analyse wdH^’" 
without considering whether it is of a kind calculated to produce 
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the best effect upoa the crops to which it is applied. He urges, 
and with justice, that there are manures which, when estimated 
according to the tables hitherto in use, do not give a value equal 
to the price put upon them, although experience has shown that 
in the field their action is highly beneficial, and hence these sub- 
stances are apt to be neglected, and undue attention to be given to 
those which show high analytical results. It is very possiMe that 
this may occasionally occur, but I am satisfied that it has not 
nearly so much influence as Dr Voelcker supposes. The general 
run of farmers are much more easily induced to purchase a manure 
by satisfying them as to the results it gives in the field than by 
an appeal to an array of figures, which they very often do not 
understand. 

Whatever evil consequences may follow the attempt to produce 
manures which will “ analyse well," irrespective of other considera- 
tions, they are undoubtedly trifling when compared with those 
likely to be produced by the unfair use of Dr Voelcker's statement, 
that there are manures worth more to the farmer than their cal- 
culated value by the tables hitherto in use would make them. 
And it is very certain that it will be favourably received by the 
manufacturers of inferior manures. If there is one class of manu- 
facturers whose sole aim is to make manures which will analyse 
well, there is another, and equally large one, who maintain that 
chemistry does them injustice, and that their manures are of a value 
infinitely higher than , the analysis and valuation would lead 
people to suppose. The nature of the materials used, or some un- 
explained peculiarities in the process of manufacture, are alleged 
to give their manures an unequivocal superiority over those which 
analysis alone would show to be better. Thus it is sometimes 
asserted that by the process used the insoluble phosphates are 
brought into a state in which they are worth twice the price put on 
them by chemists, although neither analysis nor the most careful 
examination of the properties of the manure show any difference 
between it and others made from the same materials. In other cases 
it is the mode in which the ingredients are incorporated with one 
another which is the cause of the superiority. In nine cases out of 
ten these assertions are without foundation ; but there can be no 
doubt that Dr Voelckeris statements will b# greedily seized upon 
by the manufacturers of such manures, and in their hands be made 
to bear a construction which was never intended. 

No difficulty or danger can arise from the use of the great 
ciple that there are certain mixtures of manurial substances whi^ 
will produce, on average soils, a better effect than others of 
apparent value, so long as it remains in the hands of 
capable of applying it rightly. The difficulty is> that it la vpy 
to abuse — ^much more so, indeed, than valuation tabl^ with all 
their faults. The fact is, that a viduation table of some kind must 

TEANS.--MABCH 1863. 2 P 
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always form the basis of the estimation of the fair price of every 
manure, and it is only modified by particular circumstances, such 
as the materials used, and similar considerations. The valuation 
tables hitherto used have become obsolete, chiefly because they were 
constructed originally for the valuation of dissolved hones made en- 
tirely from bones, and for Peruvian guano. For these manures they 
still give a reasonably accurate estimate, but they are quite inac- 
curate for other purposes. I have already referred to the fact 
that for superphosphates made from bone-ash and coprolites they 
give much too high a value, but, on the other hand, for phosphatic 
guanoes they are much too low. Take such a guano as the follow- 
ing, which sells for per ton : — 


Water, . . . . . . 10.88 

Organic matter and ammoniacal Balt?, . . 10.34 

Phosphates, ..... 63.82 

* Sulphate of lime, . . . . 1.13 

Carbonate of lime, . . . . 3.52 

Alkaline salts, ..... 2.11 

Sand, ...... 9.08 


100.00 

Ammonia, ..... 1.10 

Calculating by the usual tables, the value is : — 

Organiematter in 100 tons, . . . £ 5 

Pho^ihates, ..... 448 

Sulphate of lime and alkaline sfdts, . . 3 

Anmonia, ...... 66 


. Value of 100 ttms, ..... £522 


or nnd^ #5, 5s. per ton. In the paper more than once quoted I 
have pointed out all this, and I did so for the purpose of warning 
the agricultural public against the erroneous extension of the valu- 
ation tables to manures for which they were not intended ; but I 
fear the full force of what I then said has not been fully under- 
stood. Ihe views there expressed are substantially those enunci- 
ated by Dr Voelcker in his recent paper, and it is quite obvious 
that the principle of valuation used by him and myself is practi- 
cally identical 1 am only anxious to guard against the erroneous 
interpretation which may be put on the statement that there are 
some manures more valuable than even a high valuation table 
shows. These are the exception, not the rule, and hence it will be 
understood that in all cases a venation table must be the basis of 
calculation; bnt in the present state of the manure trade, and with a 
great variety of difierent substances made from different raw mate- 
rials, the system of valuation has become much more complicated, 
and cannot be carried out in a routine system ; and a table suited 
to the purpose cannot now be put into the hands of the public, be- 
cause it requires judgment and experience on the part of those who 
use it. 
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Although this is the only system which can possibly be put In 
practice in the present state of the manure trade, and is, on the 
whole, fair and equitable to both buyer and seller, it is not without 
its difficulties. These, however, are mainly inherent in the system 
itself, and they are chiefly two. First, the farmer expects to ob» 
tain a mixture of all, or at least of several, of the essential and im- 
portant constituents of plants. Secondly, he does not hold out any 
inducement to the manufacturer to give him the best return for 
his money. Manufactured manures are made to imitate natural 
manures, and the farmer seeks, and the manufacturer endeavours to 
supply him with, a substance which shall, in some sort, resemble a 
guano. To do this he treats bones, bone-ash, coprolites, and other 
substances with acid, and adds to them sulphate of ammonia, woollen 
rags, &c., in order to obtain a sufficient quantity of nitrogenous 
matter, and he is guided in the proportions he uses by what his own 
experience, or that of farmers generally, has shown to act best on 
an average soil ; but there is no means of modifying these pro- 
portions so as to meet the requirements of a particular district or soil. 
So far as guanoes are concerned, the farmer cannot help himself, 
as they are natural products, and must be taken as they are 
found. But this is a disadvantage they possess, because if he 
uses Peruvian guano, for example, as a source of ammonia, he is 
compelled to take the phosphates they contain, although he might 
dispense with them; and if he requires phosphates and supplies 
them by using a phosphatic guano, he must take one or two per 
cent of ammonia, which, from the peculiar condition of the soil, 
may not repay him for the price he is forced to give for it. But 
there is no reason why manufactured manures should imitate the 
imperfection of a natural mixture ; and it would be much better 
if the farmer, in place of buying complex manures, which the 
maker has produced by mixing a variety of substances, would 
take them separately and mix for himself. In place of buying a 
manure composed of soluble phosphates, insoluble phosphates, and 
sulphate of ammonia, it would be more reasonable, and, when the 
system was fairly established, no doubt more economical, to buy 
each of these as a distinct commercial product, and use them in 
the proportions his individual experience, the nature of his prac- 
tice, and the particular exigencies of his farm require. Ir this 
system were adopted, a great inducement would be held out to the 
manufacturer to produce each of these substances at the lowest 
possible price, because each would have its definite commereW 
value, which would he well known to both buyer and seller. 
Soluble phosphates would then be produced chiefly from coprolites, 
which would be the cheapest material, and the fanner would pay 
only for the phosphates rendered soluble, and would neglect all 
the other constituents in it, so that the manafactureir would not 
be entitled to claim any price for phosphates left insoluble, and 
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would be himself to blame for any deficiency in the quality of the 
product. 

At the present moment little inducement is held out to the 
manufacturer to produce the highest possible quality of manures. 
The principle upon which the Wgain is carried out between him 
and the farmer is, that he guarantees bis manure to contain a cer-- 
tain proportion of valuable matters, and if on analysis it turns 
out to be below the guarantee, he makes a corresponding deduc- 
tion from the price, but if it is above the mark, the farmer is not 
called upon to pay more. The way in which this operates is obvi- 
ous to every one. As no premium is held out to the manufacturer 
for exceeding his guarantee, he is induced to avoid giving more 
than was bargained for. The materials are mixed so as to come 
as near the mark as possible, and the aim is rather to be under 
than over it, because if the buyer should test the quality of the 
manure, all that the maker has to do is to allow him a deduction 
for the want of materials which he has not put in, while every ex- 
cess is BO much lost ; while farther, if the farmer does not think it 
necessaiy to have the manure analysed, the maker is so far a 
gainer. 

If, on the other hand, the farmer undertook to pay for all the 
manures he purchased according to the percentage of the valuable 
matters contained in it, as the Tn^nure-mciker does in making his 
piirdiases of raw materials^ and as is practised in all other trades, 
the greatest possible inducement would be held out to produce the 
most valuable manures which can be obtained, to the great 
benefit of the farmer, as highly concentrated manures would be 
prodm^ and the gr^ expense of carrying to a distance large 
quantities of useless matters would be saved. Few farmers are 
aware of how much this operates to increase the price of man- 
ures of low value, on which the cost of carriage and other charges 
are extremely high. There are manures which are sold by the 
manufacturers at a price, including their profit, of £3, 10s., and 
when they come into the farmer's hands cost him £6, and some- 
times even £7, per ton, the difference being made up of carriage, 
dealer's profit, interest on money, &c., &c., charges which would 
be hardly greater if the manure were of double value. 

The agricultural interest is probably not ripe for a change such 
as I have now indicated, but it will undoubtedly, some time or 
other, take place, and be found an immense advantage to all par- 
ties concerned. 
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PRELIMINAEY NOTICE. 


When the Highlaitd Sooebtt was instituted in the year 1784, 
and established by Royal Charter in 1787, its operation was 
limited to matters connected with the improvement of the High- 
lands of Scotland ; but the supervision of certain departments, 
proper to that part of the cotmtry, having been subsequently 
committed to special Boards of Management, several of the earlier 
objects contemplated by the Society were consequently abandoned, 
while the progress of Agriculture led to the adoption of others 
of a more general character. The exertions of the Society were 
thus early extended to the whole of Scotland, and have, for three- 
quarters of a century, been directed to the promotion of the science 
and practice of Agriculture in all its branches. 

In accordance with this more enlarged sphere of action, the 
qjiginal title of the Society was altered, under a Royal Charter 
in 1834, to The Highlajstd aistd Agricultural Society of 
SOOTLAin)* 

The leading purposes of the Institution are set forth in the fol- 
lowing pages, where it will be found that Premiums are awarded 
for Reports on almost every subject connected with the cultiva- 
taon of the soil i the rearing and feeding of stock ; the mah^e- 
ment of the dairy ; the growth of timber ; the extension of cottage 
accommodation ; the improvement of agricultural machinery and 
implements ; and the dissemination of veterinary information. 

Among the more important measures which have been effected 
by the Society, are — 

1. Agricultural Meetings and General Shows of Stock, Imple- 
ments, &c., held in the principal Towns of Scotland, at which ex- 
hibitors from all parts of the United Ringdom are allowed to 
compete. 
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2. A System of District Shows, instituted for the purposes of 
improving the Breeds of Stock most suitable for different parts of 
the country 5 and of aiding and directing the efforts of Local Agri- 
cultural Associations. 

3. The encouragement and promotion of a proper system of 
Agricultural Education, by means of powers conferred by a Sup- 
plementary Royal Charter, authorising “The OoTOCili of the 
Highiiand and Agrioultueal Society on Education” to pre- 
scribe a curriculum of study, and to grant Diplomas to Students 
of Agriculture who shall pass the requisite examination (see p. 
57). 

4. The Advancement of the Veterinary Art, by conferring the 
Society’s Diploma on Students who have passed through a pre- 
scribed curriculum, and who are found, by examination, qualified 
feo practise. 

6 . The appointment of a Chemist for the purpose of promoting 
the application of science to Agriculture. Investigations on sub- 
jects of importance are conducted in the Laboratory, and published 
in the Transactions. Members can obtain analyses, reports, and 
advice, on terms below those charged to others (see p. 69). 

ve of 

coip- 
:peri- 

ments, and other communications addressed to the Society. The 
Transactions are published by Messrs Blackwood and Sons, 
Edinburgh, along with the Quarterli/ Journal of Agnculture. 


6. ^0 eatahlishment of an Agricultural Museum illustrati 
th elj^ ^^le products of the country. 

^ l^^ieferiodical publication of the Transactions, which 
prebend the proceedings in the Laboratory, reports of ex 
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CONSTITUTION AND MANAGEMENT. 

The general business of the Highland and Agricultural 
Society is conducted under the sanction and control of a Bojal 
Charter, which authorises the enactment of Bye-Laws. Business 
connected with Agricultural Education is conducted under the 
authority of a Supplementary Eoyal Charter, also authorising the 
enactment of Bye-Laws. 

The Office-Bearers consist of a President, Four Vice-Presidents, 
Ten Extraordinary, and Thirty Ordinary Directors, a Treasurer, 
an Honorary and an Acting Secretary. The proceedings of the 
Directors are reported to Half-yearly General Meetings of the 
Society, held in January, and in June or July. The Council on 
Education, under the Supplementary Charter, consists of Sixteen 
Members — Nine nominated by the Charter, and Seven elected by 
the Society. The Board of Examiners consists of Twelve Members. 

New Members are admitted at the General Meetings by Ballot. 
The ordinary subscription is £1, 3s. 6d. annually, which may be 
redeemed by one payment, varying, according to the number of 
previous annual payments, from £12, 12s. to £7, Is. Tenant- 
Farmers, Secretaries and Treasurers of Local Agricultural Asso- 
ciations, Factors, and Proprietors farming the whole of their own 
lands whose valuation does not exceed £500, are admitted bn a 
subscription of 10s. annually, or £5, 5s. for life. 

Members of the Society are entitled to apply for District Pre- 
miums, — ^to report Ploughing Matches for ibe Medal, — ^to attend 
Shows and exhibit Stock free of charge, — ^to consult the Chemist 
at reduced rates, — and to obtain the Journal and Transactions at 
a modified price. 

The Premiums awarded by the Society are payable after the 
1st January for the preceding year. Orders, payable at the Royal 
Bank of Scotland, are issued by the Directors, in name of the 
parties in whose favour the Premiums have been awarded. The 
Orders will be delivered at the Society’s Office, 6 Albyn 
Place, Edinburgh, upon receipts being presented, or transmitted 
through any Bank, to the Secretary, Premiums not applied for 
within two years from the term of payment will be forfeited. 

All communications are to be addressed to the Secretary of the 
Society, 6 Albyn Place, Edinburgh. 
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GENERAL REGULATIONS EOR COMPETITORS. 

All Eeports must be legibly written, and on one side of the paper 
only ; they must specify the number and subject of the Premium 
for which they are in competition ; they must bear a distinguish- 
ing motto, and be accompanied by a sealed letter similarly marked, 
containing the name and address of the Reporter , initials must 
not be used. 

None of the sealed letters, except those belonging to reports 
found entitled to at least one-half of the Premium offered, will 
be opened without the Author’s consent. 

Reports for which a Premium, or one-half of it, has been 
awarded become the property of the Society, and cannot be pub- 
lished, in whole or in part, nor circulated in any manner, without 
the consent of the Directors. All other papers will be returned 
to the Author if applied for within twelve months. 

When a Report is unsatisfactory, the Society is not bound to 
award the whole, or any part of a premium. 

All Reports must be of a practical character, containing the 
results of the writer’s own observation or experiment, and the 
special conditions attached to each premium must be strictly ful- 
filled. General essays, and papers compiled from books, will not 
be rewarded. Weights and measurements must be indicated by 
the imperial staihdards. 

The decirions of the Board of Directors are final and conclu- 
sive as to all Premiums, whether offered for Reports, or at gene- 
ral OP district Shows, and it shall not be competent to raise any 
question or appeal touching such decisions before any other 
tribunal. _ 

Reports on subjects not included in the Premium list will be 
received, and honorary rew'ards will be given, when merited. 
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SEPdRTS. / 

Sectioit 1. ON SUBJECTS CONNEGTEI) WITH THE 
SCIENCE AND PBAOTIOE OF AGRIOULTUEK 

1. HIRING MARKETS. 

1. For an approved Report on the best designed, the best 
managed, and the most useful Register for Farm Labourers in 
operation during the years 1861, 1862, and 1863. The Report 
shall specify the books used, the rules and regulations in force, 
the reference made to character, the names of masters and ser- 
vants entered respectively as desiring servants or situations, and 
the number of masters and servants supplied during each of the 
above years, 4c. — Twenty-five Sovereigns. 

Reports to be lodged by 1st May 1864 

2. For an approved Report on the practical steps most success- 
fully earned into opeftsifon for the regulation and improvement 
of any Hiring-Market held during the years 1861, 1862, and 1863, 
— taking into account the hours of opening and closing; the 
hours of arrival and departure of railway trains ; the arrange- 
ments of the market, including the order, method, and locality 
of hiring; the nature of the registers in use ; the extent to which 
they are employed ; the facilities afforded by them for reference 
to character ; the substitutes for drinking ; the providing of tem- 
perance refreshments ; the getting up and regulation of proper 
amusements for the people, 4c. ; the efiect of the whole on the 
sobriety and morality of the people, and on lengthening the dura- 
tion of service — Fifty Sovereigns. 

Reports to bo lodged by 1st May 1864, 

2. AGBICDLTUBE OF ,&BERDEENSHIEE AND BANFFSHIRE. 

For an approved Report on the Agriculture of Aberdeenshire 
and BanfiFshire — Twenty- five Sovereigns. 
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The Report should embrace full details of the different systems of 
farm management observed in the district, and of the progress 
which Agriculture has made within the last 25 years. 

Reports to be lodged by 1st November 1862. 

3. AaRIOTJLTtTRB OP AYRSHIRE AHD WIOTOWHSHIRB. 

For an approved Report on the Agriculture of Ayrshire and 
Wigtownshire — ^Twenty-five Sovereigns. 

The Report should embrace full details of the different systems of 
farm management observed in the district, and of the progress 
which Agriculture has made within the last 25 years. Particular 
reference must be made to the Dairy systems in use, and to the 
comparative advantages of making cheese on the Cheddar prin- 
ciple. 

Reports to be lodged by 1st November 1863. 

4. EFFECT OF SPECIAL MANURES OVER A ROTATION. 

For an approved Report, to be made after a rotation, on the 
comparative eflFects, immediate and continued, of diflFerent special 
Manures — ^Thirty Sovereigns. 

* As the object of the premium is to encourage experiments for de- 
termining the value of various applications, as regards not only 
increased quantity and improved quality of crops, but also the 
permanence of the different substances throughout the rotation, 
the Report must have reference to points such as specific gravity 
and quality of turnips — weights of grain, straw, and hay — 
efifects on straw and hay for fodder, and such like. The results 
obtained from each application to be compared with those of the 
ordinary manuring of the farm. Rach experiment to be conducted 
on not less than one rood of land, and the whole to he repeated in 
duplicate, and the exact composition of the special manures used 
must be given. 

Reports to be lodged by 1st November 1862. 

6. PHOSPHATIO AND AMMONIAOAL MANURES. 

For an approved Report on the different effects of Phos;^hati© 
manures and Ammoniacal manures when applied to the raising of 
early and late sown turnips — ^The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1862.^ , , 
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6. SOLUBLE AND IlfSOLUBLE PHOSPHATES. 

For an approved Report bn the comparative effects of manures 
containing insoluble Phosphates, such as bbhe-ash and coprolites, 
and the same substances in which the Phosphates have been 
rendered soluble by acids — The Gold Medal, or Ten 'Sovereigns. 

Reports to be lodged by 1st November 1862. 

7 . PISH OPPAIi. 

For an approved Report on the application of Fish Offal either 
in a raw or manufactured state as a manure — The Gold Medal, or 
Ten Sovereigns. 

The experimenter should furnish full details of the progress of the 
crops, and compare the results with those obtained from guano, 
sulphate of ammonia, or other artidcial manures. 

Reports to be lodged by 1st November 1863. 

8. MANURES PEOBUOED BV DIPPERBHT HIHDS OP FEEDING. 

For an approved Report of the result of experiments for ascer- 
taining the comparative value of farm-yard manure, obtained from 
cattle fed upon different varieties of food, by the application of 
such manures to farm c^'ojps — ^Twenty Sovereigns. 

The Report ^wist state the effects produced on two successive crops 
by the aj^lication of manure obtained from cattle fed on different 
sorts of food, such as turnips and straw alone ; and turnips and 
straw, with an addition of oil-cake, linseed, bean-meal, grain, or 
other substances. The animals should be as nearly as possible of 
the same age, weight, condition, and maturity, and each lot should 
receive daily the same quantity of litter ; and, except as to the 
difference of food, they must be treated alike. 

The preparation of the manure, by fermentation or otherwise, should 
be in every respect the same ; and it is desirable that not less 
than two several experiments be made with each kind, and that 
the ground to which it is to be applied be as equal as possible in 
quality and condition. 

Reports to be lodged by 1st May in any year. 

9. MAHUEE MADE WITH AND WITHOUT COVER. 

For an approved Report on the comparative value of Manure 
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made in the ordinary manner, and of Manure kept under cover 
till applied to the land^Twenty Sovereigns. 

The experiment may be conducted either with manure made in the 
open strawyard, contrasted with that made in covered hammels 
or boxes, or with manure made in feeding-houses, part of which 
shall have been placed under cover, and part remov^ to the open 
dung-pit, and kept carefully unmixed with any other manure. 
Preference will be given to experiments embracing both of these 
modes. The cattle must be fed and littered alike. There must 
be at least an acre of land experimented on with each sort of 
manure — the different lots must be manured to the same extent, 
and be equal in soil ; on two separate portions of each, not less 
than 20 poles, the crops must be accurately weighed and 
measured. The result, as given by two successive crops, to be 
reported. 

Reports to be lodged by 1st May in any year. 

10. TOP-DBESSITO FOB OEBEALS. 

For an approved Report on the substances which may be most 
profitably employed in top-dressing Cereal Crops — The Gold 
Medal, or Ten Sovereigns. 

The Report must state the nature of the substances used, the time 
and cost of the application, and the comparative results, which 
must be contrasted with those obtained from a portion of the same 
field to which no top-dressing was applied. 

Reports to be lodged by 1st Ifovember 1862, 

11. ATJTIJMN MANUBIBG. 

For an approved Report on the comparative advantages, of 
applying Manure to the stubble in Autumn, or in the drills in 
Spring for turnips, potatoes, or beans — Twenty Sovereigns. 

The experiment must extend over two years, and comprise a 
green crop and a grain crop. It must be conducted on not less 
than four acres — one-half of which shall be dunged in autumn, 
and the other in spring, with manure, made as nearly as possible 
in the same way, and of equal quantity and quality. The quan- 
tities and kinds of special manures applied at any period of the 
rotation must be the same on each lot, and m^ be stated. . The 
treatment and condition of the land prior to the. Experiment must ^ 
be mentioned. 

As the object of this premium is to determine the comparative 
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advantages of autumn manumg, there will be no restriction as to 
labouring the land, but the Beporter^must state how that was 
done on each lot daring the experiment. 

Reports to be lodged by 1st May 1863. 

12. IMPROVED VARIETIES OP AGRICULTURAL PLARTS. 

Bor an approved Report on the means successfully employed for 
obtaining new and superior varieties, or improved sub-varieties, of 
any of the cereal grains, grasses, roots, or other agricultural 
plants — ^The Gold Medal, or Ten Sovereigns. 

It is necessary that the varieties and sub-varieties reported upon 
shall have been proved capable of reproduction from seed, and 
also that the relation they bear to others, or well-known sorts, 
should be stated. The Reporter is further requested to mention 
the effects that he may have observed produced by different soils, 
manures, &c., on the plants forming the subjects of reports, and 
how far he may have ascertained such effects to be lasting. 

Should any improved variety reported upon be the result of direct 
experiment by cross impregnation, involving expense and long- 
continued attention, a higher premium will be awarded. 

Reports to he lodged by 1st November 1862. 

13. DIPFBRERT KINDS OP WHEAT. 

For an approved Report of experiments conducted for the pur- 
pose of determining tbe relative productiveness in corn and straw 
of Hunter’s, HopetiMin, Fenton, and any other variety of White 
Wheat — ^Twenty Sovereigns. 

The Experiment must embrace crops 1863 and 1864. Intention 
# to compete must be intimated to the Secretary not later than 1st 
January 1863. The soil shall be uniform in quality and condi- 
tion. One acre must be allowed for each kind of wheat, and the 
lots must be separated by spaces not less than two feet wide. 
Care must be taken to select true samples of seed for crop 1862, 
the produce of which shall be used as seed in 1863. Samples of 
the original seed, and of each yearns crop, to be lodged with the 
Report The wheats to be sown, by drill or broadcast, not later 
than November, and the crops shall be inspected by a committee 
in May and J uly following. The whole produce shall be weighed 
and measured ; and care must be taken thoroughly to cleanse the 
threshing-machine previous to testmg each variety. The Report 
shall further specify the quantity of each variety of seed sown — 
where it was obtained — ^the dates of sowing, brairding, earing, 
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ripening — tbe properties and appearances of the crops when grow- 
ing — and the produce each year in corn and straw. 

^Reports to be lodged by 1st November 1864. 

14. DIFFERENT KINDS OP OATS. 

For an approved Report of experiments conducted for the pur- 
pose of determining the relative productiveness in corn and straw 
of not fewer than four varieties of Oats — ^Fifteen Sovereigns. 

The Experiment must embrace crops 1861 and 1862. Intention 
V to compete must have been intimated to the Secretary not later 
than 1st May 1861. The soil shall be uniform in quality and 
condition. One acre must be allowed for each variety, and the 
lots must be separated by spaces not less than two feet wide. Care 
must have been taken to select true samples of seed for crop 1861, 
the produce of which shall be used as seed in 1862. Samples 
of the original seed, and of each year’s crop, to be lodged with 
the Report. The oats may be sown, by drill or broadcast, and 
the crops shall be inspected by a committee in June and July 
following. The whole produce shall be weighed and measured ; 
and care must be taken thoroughly to cleanse the threshing- 
machine previous to testing each variety. The Report shall 
further specify the quantity of each variety of seed sown— -where 
it was obtained — ^the dates of sowing, brairding, earing, ripening 
— ^the properties and appearances of the crops when growing — 
and the produce each year in corn and straw. 

Reports to be lodged by 1st November 1862. 

15. INTERMEDIATE CROP OP TURNIP, RAPE, &0, 

For an^pproved Report on the best mode of cropping land with 
an intermediate crop of Turnip, Rape, &c., when a white crop is 
intended to follow an early lifted crop of Potatoes. — The Medium 
Gold Medal, or Five Sovereigns. 

The Report must show the effect on the after white crop, as com- 
pared with the results on a part of the same land from which no 
intermediate crop shall be t^en. 

Reports to be lodged by 1st November 1862. 

16. COMPARATIVE PRODUCTIVENESS, &C., oi* POTATOES. 

For an approved Report on the comparative productiveness, and 
general qualities for use and keeping, of the different kinds of 
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Potatoes used in field culture, and the results observable on the 
white crops following different varieties of Potatoes — The Medium 
Gold Medal, or Five Sovereigns. 

Beports to be lodged by 1st May 1863. 

17. COMPARATIVE PRODTJOTIVEOTSS, &C., OP TURNIPS. 

For an approved Beport of the comparative productiveness, and 
general qualities for use and keeping, of the different kinds of 
Swedish, Yellow, and White Turnips, generally used in field cul- 
ture, and the results observable on the white crops following differ- 
ent varieties — ^The Medium Gold Medal, or Five Sovereigns. 
Reports to be lodged by 1st May 1863. 

18. MANGK>IiD-WUEZEL. 

For an approved Report on the cultivation of Mangold-Wurzel 
— ^The Medium Gold Medal, or Five Sovereigns. 

The Reporter must state the nature and previous preparation of the 
soil — ^the varieties grown — ^the period of sowing — ^the quantity of 
seed per acre, and mode of sowing — the time and mode of thin- 
,,, ning and cleaning — the best means of preventing seeding — ^the 
time and manner of storing — the crop obtained — and its compara- 
tive value for feeding purposes. 

Reports to be lodged by 1st May 1863. 

19. CARROTS. 

For an approved Report on the cultivation of the Carrot as a 
field-crop — The Medium Gold Medal, or Five Sovereigns. 

Reports to be lodged by 1st May 1863. 

20. CABBAGE. 

For an approved Report on the cultivation of the Cabbage as a 
field crop — ^The Medium Gold Medal, or Five Sovereigns. 

The experiment must be conducted on not less tlian one acre, and 
contrasted with a like extent under turnips in the same field. 
Both lots must have been under one rotation, and must be pre- 
pared and manured in the same manner. 

Reports to be lodged by 1st May 1863. 
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21. VEGETABLE PRODTJOTIORS OF INDIA, CHINA. AMERICA, &C. 

For an approved Report on the hardy and useful Herbaceous 
Plants, including Grains and Grasses of China, Japan, the Islands 
of the Eastern Archipelago, the Himalaya Country, the Falkland 
and South Sea Islands, California, the high noi*th-westem districts 
of America, or any other country where such climate exists as to 
induce the belief that the plants may be beneficially introduced into 
the cultivation of Scotland — The Gold Medal, or Ten Sovereigns. 

Reporters are required to give the generic and specific names of the 
plants treated of, with the authority for the same — ^together with 
the native names, in so far as known ; and to state the elevation 
of the locality and nature of the soil in which they are cultivated, 
or which they naturally inhabit, with their qualities or uses ; and 
it is further requested that the descriptions be accompanied, in so 
far as possible, with specimens of the plants, and their fruit, seed, 
or other products. 

Reports to be lo(%ed by 1st November in any year. 

FEEDING STOCK. 

The experiments specified in Nos. 22, 23, 24, and 25, must be con- 
ducted over a period of not less than three months. Ne lot 
shall consist of fewer than four Cattle or five Sheep, The 
animals selected should be of the same age, sex, and breed, and, 
as nearly as possible, of the same weight, condition, and maturity. 
Their live weight before and after the experiment must be stated, 
and, if killed, their dead weight and quantity of tallow. 

22. BEST MODES OF HOHSING FATTENING CATTLE. 

For an approved Report on the comparative advantages of fat- 
tening Cattle in stalls, in loose houses or boxes, and in sheds or 
hammels — Twenty Sovereigns. 

The Report must detail the comparative result of actual experiments. 
The same quantities and kinds of food shall be used. Informa- 
tion is required as to the comparative expense of attendance, the 
cost of erecting the buildings, and any other circumstances, de- 
serving of attention. The state of the weaiher during the ex- 
periment in point of temperature and wetness must be particularly 
noted and reported. 

Reports to be lodged by 1st May 286,3. 
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23. DIFFERENT DESCRIPTIONS OF POOD. 

I*OP an approved Keport of experiments for ascertaining the 
actual addition of weight to growing or fattening stock, by the use 
of different kinds of Food — ^Twenty Sovereigns. 

The attention of the experimenter is directed to tarnips, carrots, 
beet, mangold-wurzel, potatoes, cabbage, as well as to beans, oats, 
barley, Indian corn, linseed, oil-cake, or rape-cake, and to the 
effect of warmth and proper ventilation, and the difference between 
food cooked and raw. The above roots and other kinds of food 
are merely suggested ; Competitors are neither restricted to them, 
nor obliged to experiment on all of them. 

When experiments are made with linseed and cake, attention should 
be paid to the comparative advantages, economically and other- 
wise, of the substances in these two states. 

Before commencing the comparative experiments, the animals must 
be fed, equally for some time previously. 

The progress of different breeds may be compared ; this will form 
an interesting experiment of itself, for Reports of which encour- 
agement will be given. 

Eeports to be lodged by 1st May 1863. 

24. COMPARATIVE FBEDINO QUALITIES OF LINSEED -CAKE 

' ; AND RAPE CAKE. 

For an approved Report on the comparative feeding qualities of 
Linseed-Oake and of Eape-Cake, to be ascertained by feeding two 
lots of Cattle on each of these substances, with or without Tur- 
nips, or other ordinary food, equal quantities of the two cakes 
being given — The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st May 1863, 

25. COMPARATIVE FATTENING QUALITIES OF PURE AND CROSS- 
BRED SHEEP. 

For an approved Report of experiments for determining the 
comparative fattening qualities of pure and cross-bred Sheep — 
The Gold Medal, or Ten Sovereigns. 

One lot must consist of any pure breed, the other of any cross be- 
tween that and another breed. The same descriptions of food 
must be given ; the quantities consumed, and the increase in the 
weight and value of each lot, must be carefully noted. 

Reports to be lodged by 1st May 1863. 
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26. ^YEED IIS HORSES. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment, and post mortem appearances, of 
Weed in Horses — The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1862. 

27. BRAXY IX SHEEP. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment, and post mortem appearances, of 
Braxy in Sheep — ^The Gold Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1862. 

28. SCAB IN SHEEP. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment, of Scab in Sheep — The Gold 
Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1862. 

29. RURAL ECONOMY ABROAD. 

For an approved Report, founded on personal observation, of 
any useful practice, in rural economy, adopted in other countries, 
and susceptible of being introduced with advantage into Scotland 
—The Gold Medal 

The purpose chiefly contemplated by the offer of this premium is to 
induce gentlemen who may visit other countries to notice and re- 
cord such particular practices as may seem calculated to benefit 
their own country. 

Reports to be lodged by 1st November in any year. 


Section 2. WOODS AND PLANTATIONS. 

1. EXTENSIVE PLANTING. 

For an approved Report by a Proprietor who shall, within the 
five preceding years, have planted not less th^ 160 acres- The 
whole planting operations that may have been conducted by the 

B 
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Reporter within the five years, whether completed or not, must be 
embraced, and he must state the expense — description of soil — 
age, kind, and number of trees planted per acre — ^mode of plant- 
ing, draining, and fencing — ^and general state of the plantation — 
and any other observations of interest — ^The Gold MedaL 

Reports to be lodged by 1st November in any year. 

2. FORMATIOHr MAJfAGEMENT OF YOUNG- PLANTATIONS. 

For an approved Report of Plantations formed within a period 
of not more than ten, nor less than five years preceding the date 
of the Report — The Gold Medal, or Ten Sovereigns. 

The Report should comprehend every interesting particular ; among 
others, the exposure, altitude, and general climate of the locality 
— the character and condition of the soil and subsoil — a detailed 
statement of the expense, including that of enclosing, draining, 
and fencing, and a specification of the manner in which these 
operations were performed — the mode of planting adopted — ^the 
prevailing weather while planting, and for a month after the 
operation — the kind of trees plants, and the number of each kind 
per acre — ^their relative progress — ^the proportion of blanks and 
deaths at the end of three years — ^the system of management — 
the state of the plantations at the date of making the Report — 
and any other observation of interest. 

Reports to be lodged by 1st BTovember in any year, 

3. GENERAL MANAGEMENT OF PLANTATIONS. 

For an approved Report of the management of Plantations, 
from the commencement of the first thinning till the period of 
yielding full-grown timber — The Gold Medal, or Ten Sovereigns. 

The Report should embrace the following points : The progress 
of the different sorts of trees — ^the effects of altitude and ex- 
posure — ^the general advantages of shelter — the mode of thinning 
and pruning adopted — the uses and value of the thinnings — ^the 
plan of registry and of valuing, or a specimen of the method in 
which the foresters book is kept — ^the valuation at the time of 
the Report— together with such general remarks as may be thought 
useful. 

The Report is not expected to embrace the formation and early 
management, further than th e description of soil, kinds of plants, 
whether mixed or in masses, together with a note of the expense 
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from the time of planting to the commencement of the first thin- 
ning, in so far as such information is in the possession of the 
Reporter. 

Reports to be lodged by 1st November in any year. 

4. USES AND VALUE OF TIMBER. 

For an approved Report on the economic uses and comparative 
value of different descriptions of Timber grown in Scotland — ^The 
Gold Medal, or Ten Sovereigns. 

This premium may be regarded as a sequence to Nos. 2 and 3 ; the 
object being to obtain the practical and economic results of form- 
ing and of managing woods, by ascertaining the purposes to which 
they have been applied, and the pecuniary returns they have 
yielded. 

The Reporter, besides stating the actual results of his own observa- 
tion and experience, should indicate the objects which planters 
ought to have in view with reference to profitable return, by 
stating the kinds of trees that should be planted — the periods at 
which they should be cut — ^the purposes to which they should be 
applied — and the returns that may be looked for, in different 
localities, and under different circumstances. 

There must be a general description of the management, soil, alti- 
tude, exposure, &c., of the particular woods reported on, and atten- 
tion is directed to the difference supposed to exist in the quality of 
natural and planted timber. 

Reports to be lodged by 1st November in any year. 

5. MIXED PLANTATIONS. 

For an approved Report on the trees best adapted for giving a 
pleasing effect to . the landscape, during different seasons — The 
Medium Gold Medal, oir Five Sovereigns. 

Much is still to be done in judiciously grouping and arranging trees 
in large policies, particularly as regards the autumnal effect; 
attention is therefore particularly directed to contrasts of colour, 
and a list of varieties must be given. 

Reports to be lodged by Ist November 1862. 

6. COMPARATIVE QUALITIES OF SCOTCH, AUSTRIAir, AND 
CORSICAN FIR. 

For an approved Report on the comparative value, for econo- 
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mical purposes, of the Scotch, Austrian, and Corsican Fir, and on 
their adaptation to different soils and situations — The Medium 
Gold Medal, or Five Sovereigns. 

Beports to be lodged by ist November in any year. 

7* PIiANTIISra WITHISr the inpluenoe op the sea oh oh 

BARREN TRACTS. 

For an approved Report on successful planting within the in- 
fluence of the sea, or on exposed sterile tracts, founded on obser- 
vation of the habits and appearance of the different sorts of trees 
considered best suited for such situations — The Gold Medal, or 
Ten Sovereigns. 

The plantations repoited on must not be less than ten years old. 

Information is particularly desired regarding the species and varieties 
of trees calculated for growing in situations unfavourable to most 
of those generally cultivated, as bleak heaths, sandy links, unshel- 
tered maritime situations, and high northern exposures. 

The Reporter must specify the extent of planting and mode of drain- 
age and fencing — the nature of the soil and subsoil — the elevation 
and exposure of the locality — its distance from the sea ; and, if 
in his power, he should notice the geological features of the dis- 
trict. 

Reports to be lodged by 1st November in any year. 

8. PRUNING. 

Fop an approved Report on advantages or disadvantages of 
pruning Forest Trees — ^The Medium Gold Medal, or Five Sove- 
reigns. 

The Reporter must consider the propriety of pruning as a general 
question, and the effects produced by pruning and by non- 
pruning both on hard wood and Coniferse. He will state the 
Trees best adapted for pruning ; and the period of the year, the 
age of the tree, and the circumstances under which it should be 
done ; he will also report on the comparative effects of pointing 
and pruning, and the best method of pointing when that system 
is adopted. 

Reports to be lodged by 1st November in any year. 

9. DISEASES OF FOREST TREES. 

For an approved Report on the diseases incidental to forest 
trees, and the injuries they sustain from the attacks of Insects — 
The Gold Medal, or Ten Sovereigns. 

The Report must state the kinds of trees most generally liable to 
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attack — ^tLe parts first afiPected — ^the age of the tree and period of 
the season when first observed — ^the state of the drainage — the 
altitude and exposure of the locality, and its geological formation 
—the nature of the soil and subsoil — ^when and how the trees 
were pruned — ^the remedies, preventive and remedial, which may 
have been tried. Information is required as to the causes of 
decay — whether attacks of insects, or cryptogam ic growth — and 
how far either of these causes may have been induced by the 
previous sickly or stunted condition of the tree. Attention is 
particularly directed to the Larch, Silver Fir, and White Pine 
\Pmits Strohrn), and to the Coniferse generally, and particularly 
to the stripping the leaves from Scotch and other pines by the 
pine-leaf caterpillar. 

Reports to be lodged by 1st November in any year. 

10. VARIETIES OF LARCH. 

For an approved Report on the species and varieties of Larch 
cultivated in Great Britain, embracing a statement of soil, situa- 
tion, and conditions best adapted for eacb^ their state of growth, 
and liability to disease, compared with Larias EuropecB — The 
Medium Gold Medal, or Five Sovereigns. 

Reports to be lodged by 1st November 1862. 

11. AMERICAN AND CANADIAN TREES. 

For an approved Report on the American and Canadian forest 
trees adapted for cultivation in Great Britain — ^The Medium Gold 
Medal, or Five Sovereigns. 

The Reporter will enumerate and describe the varieties which have 
been, or which may be, usefully introduced from North America ; 
the soils, situations, and conditions most suitable for them, their 
economic uses and qualities, and the success which may have 
attended the cultivation of any of them in Great Britain. 

Reports to be lodged by 1st November 1862. 

12. FOREST TREES OF RECENT INTRODUCTION. 

For an approved Report on the more extended introduction of 
hardy, useful, or ornamental trees, which have not hitherto been 
generally cultivated in Scotland— The Medium Gold Medal, or 
Five Sovereigns. 

The Report should specify, as distinctly as possible, the kind of trees 
introduced. The nature of the plantation should likewise be de- 
scribed as to soil, exposure, shelter, and elevation above the level 



REPOMS. 


xxvi 


of the sea. The adaptation of the trees for use or ornament, and 
their comparative progress, should be mentioned. Attention is 
directed to the introduction into use of any tree as a nurse in 
young plantations, which, by growing rapidly for several years, 
and attaining maturity when at the height of 20 or 26 feet, might 
realize the ^vantages and a7oid the evils of thick planting. 

Reports to be lodged by 1st November in any year. 

13. IMPORTATION OP SEEDS. 

To the person who shall send to the Society seeds capable of 
germination, either of new or recently-introduced Coniferae, or of 
the rarer kinds of forest trees — ^The Medium Gold Medal. 

Before the Premium is awarded, the number of seedling plants ot 
each species raised by the Society shall not have been less than 
60. Seeds of Coniferae may be sent home in the cones, wrapped 
in brown paper, packed in a box, to be kept in a cool, airy part 
of the cabin, but on no account in the hold, nor in close tin cases. 
Hasty and severe heating in extracting seeds from the cone should 
be carefully avoided. Seeds of hardwood may be packed in brown 
paper, or in sphagnum (moss), or they may be mixed with soil 
and placed in strong boxes. 

Seeds may be forwarded at any time. 

14. GROWTH OP RECENTLY INTRODUCED CONIFERAS. 

Wi& the view of ascertaining the progress of Coniferse intro- 
due^ within the last 30 years, and the most suitable relations of 
soil, altitude, exposure, &c., Members of the Society and others 
are requested to forward, in the subjoined form, whatever infor- 
mation they can afford, with the view to its being tabulated and 
published. The following trees may be reported on : — 

Araucaria imbricata, Cedrus Deodara, Abies Douglassi, A. Men- 
ziesii, A. Morinda, Picea nobilis, P. cephalonica, P, Pinsapo, 
Pinus Laricio, P. excelsa, P. Lambertiana, P. monticola, P. pon- 
derosa, Cupressus torulosa, P. macrocarpa. 
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15. ROOTS OP CONIFERS. 

For an approved Report of experiments on the uses to which 
the fibrous parts of the roots of Coniferous Trees may be applied 
— The Medium Gold Medal, or Five Sovereigns. 

In North-West America, the fibrous parts of the roots of some of 
the Coniferous trees are extensively employed for purposes similar 
to those to which willows are applied in this country, more parti- 
cularly when the wood has been grown in soft peaty soils. The 
object of the premium is to elicit information regarding the pos- 
sibility of profitably extracting^ and economically applying the 
vast quantities of roots left in the ground. 

Reports to be lodged by 1st November in any year. 


Section 3. LAND IMPROVEMENTS. 

1. GEITERAL IMPROVEMENT OF ESTATES. 

To the Proprietor who shall report the most judicious, success- 
ful, and extensive improvement of an Estate — The Gold Medal, or 
Ten Sovereigns. 

The merits of the Report will not be determined so much by the 
mere extent of the improvements, as by their character and rela- 
tion to the size of the property. The improvements may com- 
prise reclaiming, draining, enclosing, planting, road-making, build- 
ing, and all other operations proper to landed estates. The period 
within which the operations may have been conducted is not 
limited, except ihat it must not exceed the term of the Reporter’s 
proprietorship. 

Reports to be lodged by 1st May in any year. 

2. RECLAMATION OF WASTE LAND BY TILLAGE. 

1. For an approved Report by a Proprietor or Tenant of the re- 
claiming, within the six preceding years, of not less than fifty acres 
of Waste Land — ^The Gold Medal, or Ten Sovereigns* 
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2. For an approved Report by a Tenant of the reclaiming, within 
the four preceding years, of not less than twenty acres of Waste 
Land — ^The Medium Gold Medal, or Five Sovereigns. 

3. For a similar Report by a Tenant of the reclaiming of not less 
than ten acres — ^The Silver Medal. 

The Reports may comprehend such general observations on the im- 
provement of waste lands as the writer’s experience may lead him 
to make, but must refer especially to tbe land reclaimed — to the 
nature of the soil — ^the previous state and probable value of the 
subject — ^the obstacles opposed to its improvement — the details 
of the various operations — ^the mode of cultivation adopted — and 
the produce and value of the crops produced. As the required 
extent cannot consist of different patches of land, the improve- 
ment must have relation to one subject, it must be of a profitable 
character, and a rotation of crops must have been concluded 
before the date of the Report. A detailed statement of the expen* 
diiure and return^ and a certified measurement of the ground, are 
requisite. 

Reports to be lodged by 1st May in any year. 


3. IMEEOVEMEHT OF EATURAI* FASTURB WITHOUT TILLAOB. 

1. Fop an approved Report of the improvement of the pasturage 
of not less than thirty acres, by means of Top-Dressing, Draining, 
or otherwise without tillage, in situations where tillage may be 
inexpedient — The Gold Medal, or Ten Sovereigns, 

2. For an approved Report of a similar improvement of not less 
than ten acres — The Silver Medal. 

Reports must state the particular mode of management adopted, the 
substances applied, the elevation and nature of the soil, its pre- 
vious natural products, and the changes produced. 

Reports to be lodged by 1st May in any year. 
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Section 4. AGRICULTUEAL MACHINERY. 

1. INVENTION OR IMPROVEMENT OP IMPLEMENTS OP HUSBANDRY. 

For approved Reports of such inventions or improvements, by 
the Reporters, of any Agricultural Implement or Machine as shall 
be deemed by the Society of public utility — Medals, or sums not 
exceeding, in all, Fifty Sovereigns. 

Reports may be lodged with the Secretary at any time, and should 
be accompanied by drawings and descriptions of the implement or 
machine, and, if necessary, by a model. 

2. REAPING MACHINES. 

For an approved Report on the Reaping Machine — ^The Gfold 
Medal, or Ten Sovereigns. 

The Report must embrace the history of the Reaping Machine from 
its earliest introduction ; its progress in this and other countries ; 
its various modifications and improvements ; the character, qua- 
lities, and price, of the various machines before the public at 
the date of the Report ; a record of the principal competitive 
trials at different periods, and their results ; and a comparison of 
the expense, and other advantages or disadvantages of reaping 
by sickle, scythe, or machine. 

Reports to he lodged by 1st May 1863. 
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CLASS II. 

DISTRICT COMPETITIONS. 

{Gravis in edd of District Competitions for 1863 musi he 
applied for before November nexl^ 

Section I. CATTLE. 
districts. 

1. The District of the Border Union Society. 

2. The County of Elgin. 

3. The County of Fife. 

4. The District of the Clackmannanshire Society. * 

5. The District of the Auehterarder Society. 

6. The District of the Perth^ Fife, Kinross, and Clackman- 

nan Association. 

7. The District of the Spey, Avon, and Fiddochside Society. 

8. The District of Cowal. 

9. The District of the Royal Northern Society. 

10. The District of the Deeside AmmaUon. 

11. The District of Lorn. 

12. The District of the Mar Association. 

13. The County of Ayr. 

14. The County of Renfrew. 

15. The County of Stirling. 

16. The County of Inverness. 

17. The District of the Strathhogie Club. 

Conveners of Committees, 

First District — Lord Polwarth. 

Secoot District — ^Kobert Grant of Kincorth. 

Third District — Alexander Bethune of Blebo. 

Fourth District — James Johnstone of Alva. 

Fifth District — ^Viscount Strathallan. 

Sixth District — ^Lord Kinnaird, K.T, 

Seventh District — Sir George Macpherson Grant, Bart, 

Eighth District — Alexander S. Finlay of Castle Toward, M P. 

Ninth District — ^Alexander Thomson of Banchory, 

Tenth District — Sir James H. Burnett, Bart. 
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Eleventh District— jPugald Macdougall of Gallanach. 
Twelfth District — Archibald Grant of Tillyfour. 
Thirteenth District — Sir James Fergusson, Bart., M.P. 
Fourteenth District — Lieut.-Col. Mure of Caldwell. 
Fifteenth District — John Stirling of Kippendavio. 
Sixteenth District — .3Eneas W. Mackintosh of Raigmore. 
Seventeenth District — Robert Simpson of Cobairdy. 


PREMIUMS. 

1. For the best Bull, of any pure Breed, not exceeding eight 

years old, belonging to a Proprietor or Factor — ^The 
Silver Medal. 

2. For the best Bull, of any pure Breed, calved before 1st 

January 1860, and not exceeding eight years old, 
belonging to a Tenant, or Proprietor faming the 
whole of his own lands, ... £8 

3. For the second best, . . . . £4 

4. For the best Bull, of any pure Breed, calved after 1st 

January 1860, belonging to a Tenant, or Proprietor 
farming the whole of his own lands, . . £6 

5. For the best pair of Heifers, of any pure Breed, of two 

years old (if Highland breed, three years), belonging 
to a Tenant, or a Proprietor farming the whole of his 
own lands, ..... £5 

6. For the second best, ..... £3 

The Society’s Premiums are granted to each district for three 
alternate years, on condition that the District shall, in the two inter- 
mediate years, continue the Competitions by offering for the same de- 
scription of stock a sum not less than one-half of that given by the 
Society. 

At the intermediate Competitions, a Silver Medal will be placed at the 
disposal of the Committee to be awarded to the best lot exhibited. 


In 1862, 

Nos. 1, 2, 8, 4, 5, 6^ and 7, are in competition for the last year* 
Nos. 8, .9, and 10, for the second year. 

Nos. 11, 12, 13, 14, 16, 16, and 17, compete for local Premiums. 
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RULES OF COMPETITION. 

1. The Members of the Society connected with the respective Districts are 
appointed Committees of superintendence for regulating the Competitions ; 
five members to be a quorum. 

2. The Convener of each district shall summon a Meeting of Committee for 
the purpose of determining the time and place of Competition, the nomination 
of Judges, and other preliminary arrangements. The time and place (whicK 
must be within the bounds of the disirict) shall be publicly intimated by Con- 
veners, in such a manner as may appear to them most efiectual. 

3. The Competitions must take place before the 1st of November. The 
animals exhibited must belong to one of the following pure breeds : — Short- 
horn — Ayrshire — Polled (Galloway, Angus, or Aberdeen) — Highland. The 
Bulls may be of one Breed, and the Heifers of another. The Committee shall 
select the Breed, and specify it in the returns. 

4. Stock of an inferior description, or which does not fall within the pre- 
scribed regulations, shall not be placed fi>r Competition. The Premiums shall 
not be divided. Money Premium shM he adjudged unless there are three 
lots esskibitedi and not more than one -half unless there are sisn, A Compe- 
titor may exhibit two Lots in each class. For the Medal, two Lots authorise 
an award. 

5. An animal which has gained the Society’s first Premium at a previous 
District or General Show is inadmissible in the same clasf, except for the 
Medal ; and one whkh has gained a second Money Premium can only there- 
after compete in that class for the first. 

6. A Tenant may compete with Proprietors and Factors for the Medal with 
a Bull whi^ has gained the first Money Premium at a previous Show. When 
there is any doubt as to whether a Competitor should be ranked as a Proprietor 
or a Tenant, the point is left to the decision of the Local Committee. Factors 
can only compete for the Medal. 

7- A Bull, the Properly of two or more Tenants, may compete, although the 
Exhibitors may not be joint tenants. Bulls not belonging to the District may 
compete, provided they are left within it for service. 

8. Stock must he the property of the Exhibitor at the date of entry, and no 
entry shall he received later than one weeh previous to the Show, 

9. Bulls for which the Money Premiums are awarded, must serve in the 
District at least one season ; the rate of service may be fixed by the Committee. 

10. Should it be proved to the satisfaction of the Directors that an animal 
has been entered under a false name, pedigree, or description, for the purpose 
of misleading the Directors or Judges as to its qualifications or properties, the 
case shall be reported to the first General Meeting, in order that the Exhibitor 
shall be disqualified from again competing at the Society’s Shows, and his 
Eiame, if he be a Member, struck from the roU. 

11, When an animal has previously been disqualified by the decision of any 
igricultural Association in Great Britain or Ireland, such disqualification shall 
ittach, if the Exhibitor, being aware of the disqualification, fail to state it, and 
he grounds thereof, in his entry, to enable the Committee to judge of its validity- 
19. Blank Reports will be furnished to the Conveners of the different Dis- 
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tricts. These must, in all details, be completed and lodged with the Secretary 
on or before the 1st of November next. 

13. A Report of the Competition and Premiums awarded at intermediate 
Local Shows, in the several Districts, signed by a Member of the Society, must 
be transmitted to the Secretary on or before the 1st of November in each 
year, otherwise the Society’s grant shall terminate. 

14. It is to be distinctly understood, that in no instance does any claim lie 
against the Society for expenses attending a Show of Stock, beyond the amount 
of the Premiums offered ; and that all Premiums not applied for within two 
years from the term of Payment (1st January 1863) shall be forfeited. 


Section 2. DRAUGHT HORSES. 

DISTRICTS. 

1 . The District ©/ the Perth^ Fife^ Kinross, and Clackman- 

nan A ssociation. 

2 . The Stewartry of Kirkcudhright 

3 . The District of Machars in Wigtownshire. 

Ccmenere of CommiUees. 

First District — ^Lord Kinnaird, K.T. 

Second District— James Mackie of Bargaly, M.P. 

Third District — ^R. Vans Agnew of Barnbarroch. 

Premiums. 

Forty Sovereigns (of which ten are contributed by the Local 
Associations) will be awarded as follows : — 

1. For the best Stallion, for agricultural purposes, not under three 

years and nine months, and not above twelve years old, ^25 

2. For the best Brood Mare, for agricultural purposes, . ^10 

8. For the best Filly, foaled after 1st January 1860, , £5 

These premiums are granted for two years. 

In 1862. 

Nos. 1, 2, and 3 are in competition for the last year. 

s 

RULES or COMPETITION. 

1. The Members of the Society in the District are appointed a Committee 
of Superintendence. They shall be convened in the manner and for the pur- 
poses prescribed by Nos. 1 and 2 of the Regulations for Cattle Competition. 

2. The Competition for Stallions, and that for Mares and Fillies, may be 
held at different periods, but both must take place within the districts named. 

3. If fewer than three animals be exhibited in any cla^, half the Premium 
only can be awarded. The Regulations for Cattle Shows, regarding previous 
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intimation to the Committee and Competitors — the entry of stock — ^its exclu- 
sion if of inferior character— false entries — extra expenses — the period within 
which Premiums must be applied for — ^and the manner in which the -Reports 
are to be certified and transmitted to the Society — are severally applicable to 
the Premiums for Horses. Evidence must be produced that the Prize Stal- 
lions have had produce. Mares must have foals at their feet, or be entered as 
being in foal ; in the latter case, payment of the Premium will be deferred 
^ certificate of birth. 

' < 

ENTIRE COLTS. 

DISTRICTS. 

1 . The County of Stirling. 

2 . The County of Forfar, 

3 . The Island of Bute. 

4 . The District of Rhins in Wigtownshire. 

• 6 . The County of Caithness. 

6 . The County of Kincardine. 

Conveners of Committees. , 

First District — John Stirling of Kippendavie. * 

Secon3> District — Sir John Ogiivy, Bart., M.P. ^ 

Third District— Thos. Gibson^of-Spittal, M.D. 

Fourth District — George Guthrie, Rephad. 

Fipth District— Alexander Henderson of Steraster. 

Sixth District — Sir Thomas Gladstone, Bart. 

Premiums. 

1. For the best Entire Colt, for agricultural purposes, foaled after 

1st January 1860, ..... £6 

2. For the best Entire Colt, for agricultural purposes, foaled 

after 1st January 1861, . . . , £4 


Pour lots in each Class will warrant the award of full, and two lots 
of halfi premiums. The other regulations for Horses are generally 
applicable. These premiums are granted for two years. 


In 1862. 

Nos. 1, 2, 3, and 4, are in competition for the last year. 
Nos. 5 and 6 for the first year. 
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Section 3. SHEEP. 

The Premiums for Sheep are granted for three alternate years, unda* 
the same conditions as those for Cattle. See Note p. 31. 

A Silver Medal, as in the case of Cattle, is allowed for the inter- 
mediate years. 

1. LEICESTER BREED. 

DISTRICTS. 

1 . District of the Melrose Farmers' Society. 

2 . The Cmmty of Forfar. 

3 . The District of the Perth., Kinross, and ClacJc- 

mannm Association. 

4 . The County of Haddington. 

Conveners of Committees. 

First District — ^N icol Milne of Faldonside. 

Srconi) District — C olonel Kinloidi of Kiltie. 

Third District — ^L ord Einnaird, K.T. 

Fourth District — J ames W. Hunter of Thurston, 

1. For the best Tup, belonging to a PPoprielor or Factor — ^The 

Silver Medal. 

2. For the best Tup of apy age, . . . . £6 

-3. For the best two Shearling Tups, . . . £5 

4. For the best Pen of five Ewes, not less than two Shear, £5 

5. For the best Pen of five Oimmers or Shearling Ewes, £4 

The Money Premiums are restricted to Tenants and Proprietors 

farming the whole of their own lands. 

In 1862. 

No. 1 is in competition for an extra year. 

Nos. 2 and 3 for the last year. 

No. 4 for the second year. 

2. CHEVIOT BREED. 

DISTRICTS. 

1 . The C<mdy of Selkirk. 

2. The Islands of Islay, Jura, and Colonsay. 

3 . The District of the West Teviotdale Society. 

4 . The County of Pe^ks. 

5. The Districts of Mull and Morven. 

6 . The Districts of Gmrloch and Lochhroom. 

7 . The District of Nithsdale. 

8. The District of Annmdak. 

1 ). The Districts of Eskdak and Diddesdtde. 
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Conveners of Committees, 

First District — James Ballantyne of Holy lee. 

Second District — ^Eicfaard D. Campbell of Jura. 

Third District — -Allan Eliott Locyiart of Borthwickbrae, 

Fourth District — Sir Graham G. Montgomery, Bart. 

Fifth District — Farquhar Campbell of Aros, 

Sixth District — Sir Kenneth S. Mackenzie of Gairloch, Bart. 

Seventh District — W m. Maxwell of Carruchan. 

Eighth District — John J. Hope Johnstone of Annandale, M.P. 

Ninth District — James Connell of Conheath. 

1- For the best Tup, belonging to a Proprietor or Factor — ^Tfae 
Silver Medal. 

2. For the best Tup of any age, . . . . £6 

3. For the best two Shearling Tups . . . £5 

4. For the best Pen of five Ewes, not less than two Shear, £6 

6. For the bqst Pen of five Gimmers or Shearling Ewes, 1^4 

The Money Premiums are restricted to Tenants and Proprii^rs 
farming the whole of their own lands. " v ^ 

In 1862. , ; . 

No. 1 is in competition for the J^ear. ^ 

No. 2 for the second \ 

Nos. 3 and 4 for the first ^ 

Nos. 6, 6, 7, 8, and 9 compete for local Premiums. 

3. BLACE-FAOED BREED. 

DISTBICTS. 

1 . The Coimiy of DumlaHon, 

2 . The Disiricts of Badenoch and RothiemurchuB. 

3 . The Island of A^r an, 

4 . The District of the Gatehouse Society, 

5 . The Upper Ward of LmarJcshire. 

6 . The District of Argyll, 

Conveners of Oommittess, 

First District — Alexander Smollett of Bonhill. 

Second District — Cluny Macpherson. 

Third District — James Paterson, WhiteHouse. 

Fourth District — Walter M'CulIoch of Ardwall. 

Fifth District — John Ord Mackenzie of Dolphinton. 

Sixth District — William Campbell of Ormsary, 
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1. For the best Tup, belonging to a Proprietor or Factor — The 

Silver Medal, 

2. For the best Tup of any age, . . . . £5 

3. For the best two Shearling Tups, . . , £5 

4. For the best Pen of five Ewes, not less than two Shear, £5 

5. For the best Pen of five Gimmers or Shearling Ewes, £4 

The Money Premiums are restricted to Tenants and Proprietors 

farming the whole of their own lands. 

In 1862. 

No. 1 is in competition for the last year. 

No. 2 for the second year. 


Nos. 3, 4, 5, and 6, compete for local Prenjiunis, 

RULES OP COMPETITION. 

1. The Members of the Society in the several Districts are appointed Com- 
mittees of Superintendence, as in Nos. 1 and 2 of the Regulations for Catl% 
Competitions, and they shall be convened by their respective Conveners in the 
manner and for the purposes specified in these regulations. 

2. The Competition shall take place before the 1st of November, and the 
time and place must be publicly intimated by each Convener within his 
District, 

3. Tups shall have served the usual number of Ewes for at least three weeks 
during the previous season. All prize Tups must serve within the District. 
The Competitions are open to Tups not belonging to the District, provided they 
are left for service. Ewes must have reared Lambs during the season. Ewes 
and Gimmers must be taken from regular breeding hirsels. 

4. The Premiums shall not be divided. No Money Premiums shall be ad- 
judged unless there are three lots exhibited, and only one-half if there are not 
six lots. Each Competitor may show two lots. For the Medal two lots 
authorise an award. The other Regulations for Cattle Competitions, — ^in re- 
gard to the date of Entry — ^the placing of Stock — the exclusion of Animals 
which have gained premiums at previous Shows — the right of a Tenant, under 
certain circumstances, to compete for the Medal — reporting false entries— the 
Regulation as to expenses — the period within which Premiums must be ap- 
plied for— and the manner in which the Reports must be certified and trans- 
mitted, — are applicable to the Premiums for Sheep, 

5. The Society gives these Premiums for three alternate years in each Dis- 
trict, if during the intervening years premiums are awarded by the District 
to an amount not less than one^half of the Society's Premiums, and for the 
same description of the Stock. Reports of these intermediate Competifions 
must be lodged by the 1st of November,^ or the Society’s grant shall ter- 
minate. 

6. Blank Reports will be fiimished to the Conveners of Districts* These 
must be accurately filled up in all details, signed by the Convener, and trans- 
mitted to the Secretary by the Ist of November,.. 


0 
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4. SHEARINO SHEEP, 

The Silver Medal will be given to the best Sheep-shearer in 
each of the Districts in which the Premiums for sheep are in 
operation. 

CONDITIONS. 

1 • Money Premiuins must be awarded by the District at each Competition^ to 
the amount of not less than £2. 

" 2- The District Convener will fix the time and place of Competition, and 
make all necessary arrangements. 

3. The Medal shall not be awarded unless there are three Competitors, and 
it shall always accompany the highest Money Premium. If two or more lots 
appear to be equally well executed, preference should be given to that executed 
within the shortest time. 

4. The Conveners shall report the particulars of the Competition arid the 
award of the Judges to the Society, along with the Report of the Sheep Pre- 
miums in the District, 


Section 4. SWINE. 

DISTRICTS. 

1. Tke District of the Moffat Society. 

2. The District of the Jedburgh Society. 

CmvenerB af Committees. 

First District — J. J. Hope Johnstone, M.P. 

Second District — John Ord of Muirhousefaw. 

1. For the best Boar belonging to ib Proprietor. ol? FaotOT.— The 

Silver Medal* . ; 

2. For the beat Boar, . . . ‘ . . £4 

3. Fc»r the second best, . . . * . £2 

4. For the best Breeding Sow, . . . . £3 

5. For the second best, . . . . . £1 

The Money Premiums are restricted to Tenants and Proprietors 

farming the whole of their own lands. 

The above Premiums are given to each District for three con- 
secutive years. 

In 1862. 

Nos. 1 and 2 are in competition for the second year. 

The Regulations for Cattle Competition are generally to he held as appli- 
cable to the Premiums for Swine ; and the Convener and Committee of the 
Society’s Members in the District are accordingly referred to them. 

Four lots in each Class will warrant the award of full, and two lots of half 
Premiums. There must be at least two Competitors for the Medal. 

Blank Reports, and Returns of (k>mpetitions, will be furnished to the Con 
veners of Districts. These must be accurately filled up in all details, signed 
by the Convener, and transmitted to the Secretary by the Ist of November. 
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CLASS ill. 

DAIRY PRODUCK 

DIsa?RICTS. 

1. The District of Kintyre. 

2. The County of Wigtown. 

3. The County of Ayr. 

4. The District of Nithsdale. 

Conveners of Commitees. 

First District — John Lorn Stewart of Coll. 

Second District — David Cuthrie, Stranraer. 

Third District — Sir James Fergusson, Bart., M.P. 

Fourth District — William Maxwell of Carruchan. 

1. BUTTER. 

1. For the best sample of Cured Butter (not less than 14 lbs.) 

belonging to a Proprietor or Factor — The Silver Medal. 

2. For the best sample of Cured Butter (not less than 14 lbs.) 

belonging to a Tenant, or Proprietor farming the whole of 
his own lands, . ' . . . . £3 

3. For the second best, . . . . . £2 

2. CHEESE. ^ 

4. For the best couple of Sweet-Milk Cheeses belonging to a Pro- 

prietor or Factor — ^The Silver Medal. 

6. For the best couple of Sweet-Milk Cheeses belonging to a 
Tenant, or Proprietor farming the whole of his own lands, £3 
6. For the second best, . . . . . £2 

The above Premiums are given to each District for three con- 
secutive years. 

In 1862. 

No, 1 is in compeUtion for the last year. 

Nos. 2, 3, and 4 for the second y w. 
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CONDITIONS. 

1. The Members of the Society, resident within the Districts, are appointed 
Committees of Superintendence, for the purposes expressed in the Regulations 
for Cattle Competitions. 

2. Eight lots in any one Class will warrant an award of foil, and four lots 
of half Premiums, There must be at least two Competitors for the Medal. 

3. Competitors must certify that the Butter and Cheese exhibited by them 
are average specimens of the produce of their Dairies in 1862 ; and that the 
quantity produced during the season has not been less than 1 cwt. of Butter, or 
2 cwt. of Cheese. The Committee shall fix such general regulations as they 
may consider proper— and, in particular, the time and place of competition. 
In the event of two or more competing lots being deemed equal in quality, the 
Premium shall be awarded to the Competitor who has made the larger quantity. 
The successful Competitors, before receiving the Premiums, are required to 
transmit to the Secretary a detailed Report of the whole process followed by 
them in the manufacture of their Butter or Cheese. 

4. Reports of the award of the Premiums to he lodged with the Secretary 

on or before the let November 1862. , , * 
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CLASS IV. 

CROPS AND CULTURE, 

I.— SEEDS, 

The Society, with a view of aiding Local Associations, gives 
the Silver Medal to the growd* of the best Seeds for which Pre- 
miums in money shall have been awarded in the following dis- 
tricts : — 


1, County of Inverness: Convener, Arthur Forbes of Culloden. 

1. Any variety of Wheat. 

2. Any variety of Barley, 

3. Any variety of Oats. 

4. Perennial Rye Grass. 

2, County of Pipe : Convener, Alex. Bethune of Blebo, 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats, 

4. Perennial Rye Grass. 

3, County of Wigtown: Convener, Viscount Dalryniple. 

1. Any variety of Wheat, 

* 2, Any variety of Barley. 

8. Any variety of Oats. 

4. Perennial Rye Grass, 

4, County of Ayr: Conven€r,Sir James Fergusson, Bart., M,P. 

L Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Rye Grass. , 



CROPS AKD CULTCRE. 


3clii 

5, County of FoRPAR: Convener, Sir John Ogilvy, Bart., M.R 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Eye Grass. 

6. County of STERLING: Convener, John Stirling of Kippen- 

davie. 

1. Any variety of Wheat, 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Any variety of Beans. 

5* Tares. 

7. District of Wester Boss : Convener, Keith W. Stewart 

Mackenzie of Seaforth* 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Eye Grass. 

8, Distrlctof the Black Isle Society: Convener, Sir J. J. E. 

Mackenzie, Bart. 

1. Any variety of Barley. 

2. Any variety of Oats. 

CONDITIONS. 

1. In each District the Convener shall fix the time and place of Competi- 
tion, appoint the Judges, and make all other necessary arrangements, in cpn- 
cnrrence with the other Members of the Society, and the local Association of 
the District. Conveners will be furnished with blank Schedules for reporting 
the awards. 

2. The quantity shown in Competition by each Grower mnst not be less 
than three quarters of each variety of Grain, or two quarters of Beans or 
Grass Seeds. To authorise the award of the Medal, there must at least be two 
Competitors. The first Premium awarded by the District shall not be less than 
£l for each kind of grain for which a Medal is claimed. 

3. The Judges shall be guided in their awards— 1st, By the purity of the 
Seed ; 2d, By its freeness from extraneous seeds ; and 2d, Where there is 
an equality in these respects, by the weight. 

4. Successful Competitors must immediately transmit, free of exj)ense, two 
quarts of each kind of seed, addressed to the Secretary kt the Sodety’s 
Museum, George IV. Bridge, Edinburgh. 
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5. The Returns must show, as accurately as possible, the produce per im- 
perial acre, also the altitude, exposure, and nature of the soil on which the crops 
were raised, together with the dates of sowing and reaping, and the weight 
per bushel. The Tarieties for which Premiums have been given must be 
named. Reports of the several Competitions must be lodged by the 1st of 
November. 

6. The Medals will be continued in each District for five consecutive years. 
Applications from other Districts must be lodged with the Secretary of the 
Society by 1st November next. 

2. PLOUaHINC COMPETITIONS. 

The Silver Medal will be given to the winner of the first Pre- 
mium at Ploughing Competitions, where there are fifteen Ploughs 
and Premiums to the amount of Three Sovereigns, provided a 
Report in the following terms is made to the Secretary, within 
one month of the Competition, by a Member of the Society, and 
the undernoted conditions have been observed ; — 

FORM OF REPORT. 

I of Member of the Highland 

and Agricultural Society, hereby certify, that I attended the 
Ploughing Match of the Association at 

in the County of on the when 

ploughs competed ; of land was assigned to each, and 

hours were allowed for the execution of the work. 
The sum of £ was aurarded in the following propor- 

tions, viz. : — 

[Here enumerate the names and designations of successful Com- 
petitors.] 

CONDITIONS. 

1* All Matches must be at the instance of a local Society op Ploughing 
Association, and no Match at the instance of an individual will be recognised. 

2 . The title of such Society or Association, together with the name and 
address of its Secretary, must be registered with the Secretary of the Highland 
and. Agricultural Society, No. 6 Albyn Place, Edinburgh. 

3. Not more than one Match; in the same season, can take place within 
the bounds of the same Society or Association. 

4. AE Reports must be lodged within one month of the date of the Match, 
and certified by a Member of the Society who was present at it. 

o. A Member can only report one Match, and a Ploughman can only carry 
one Medal, in the same season. 

6. To warrant the Medal, there must have been fifteen Plbugha.la Ctempeti- * 
tion, and Three Pounds awarded in Premiums. . ; 

Ploughmen shall not be allowed any assistance, and tbeir work must not 
be set up nor touched by others ; on land of average -tenacity,' the ploughing 
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should be at the rate of an imperial acre in ten hours, and attention should 
be given to the sufficiency of the work below, as well as to its neatness above 
the surface. 

3. RBAPINGI MACHINES. 

The Silver Medal will be given to the Servant found most 
expert at a trial of Reaping Machines, when not fewer than four 
were in operation, and Premiums to the amount of Two Sove- 
reigns were awarded. Reports must be lodged with the Secretary 
by a Member who has inspected the work, not later than the 1st 
of November. 

4. MEDALS IN AID OF PREMIUMS GIVEN BY LOCAL SOCIETIES. 

The Society being anxious to co-operate with local Associations, 
will give a limited number of Silver Medals annually, in addition 
to the Money Premiums awarded in the district : — 

1. Stock. — ^To local Societies not on the list of District Compe- 

titions, awarding Premiums for Stock to the amount of £10, 
and reporting their Shows to the Secretary — The Silver 
Medal for the best Male and for the best Female animal of 
any Pure Breed. 

AppUed for by the Forbes and Fordyce Association — Convener, 
Sir John Stuart Forbes of Pitsligo, Bart. 

Western District of Mid-Lothian Association — Convener, Peter 
M^Lagan of Pumpherston. 

Penicuik Society — Convener, The Right Hon. Sir George Clerk, 
Bart. 

District of Breadalbane and Weem — Convener, James F. Wyllie, 
Bolfracks. 

Buchan Society — Convener, George Baird of Strichen. 

Wester Ross Club— Convener, Keith W. Stewart Mackenzie of 
Seafortfa. 

Avondale Society — Convener, J. P. Alston of Muirburn. 
Dalbeattie Society — Convener, Wellwood H. Maxwell of Munches. 
Black Isle Society — Convener, Sir J. J. R. Mackenzie, Bart. 
Fettercaim Club— Convener, Major Maclnroy of the Burn, 
Maachline Society — Convener, C. V. H. Campbell of Netherplace. 

2. For the best managed Farm — ^The Silver Medal. 

Applied for by the Nairnshire Society — Convener, Wm. Alex- 
ander Stables, Cawdor Castle. 

Inverness Society — Convener, Arthur Forbes of Oiillodeu. 
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Kincardineshire Club — Convener, Sir J ohn S. Forbes, Bart. 
Mauchline Society — Convener, C. V. H. Campbell of Netlierplace. 

3. For the best managed Dairy — ^The Silver Medal. 

Applied for by the Mauchline Society — Convener, Colonel Perrier 
Hamilton. 

4. For the best managed Green Crop — ^The Silver Medal. 

Applied for by the Bute Society — Convener, Thomas Gibson of 
Spittal. 

Inverness Society — Convener, Arthur Forbes of Culloden. 

District of Breadalbane — Convener, James F, Wyllie, Bolfracks. 
Leochel-Cushnie Society — Convener, Arthur Forbes Gordon of 
Bayne, W.S. 

Clackmannan Society — Convener, James Johnstone of Alva. 
Fettercairn Club — Convener, Major Macinroy of the Burn. 
Mauchline Society — Convener, C. V. H. Campbell of N'etherplace. 
Kincardineshire Club — Convener, Sir John S. Forbes, Bart. 

5. For the best managed Hay Crop — ^The Silver Medal. 

Applied for by the Clackmannanshire Society — Convener, James 
Johnstone of Alva. 

# 

6. For the best kept Fences— The Silver Medal. 

No Application. 

7. For the best managed Dunghill — ^The Silver Medal. 

Applied for by the district of Breadalbane — Convener, James F. 
Wyllie, Bolfracks. 

8. To the Labourer most expert and efficient in opening and fill- 

ing Drains, and otherwise executing the works necessary in 
thorough Drainings — The Silver Medal. 

No Application. 

9. To the most expert Hedge-cutter — ^The Silver Medal. 

No Application. 

The Medals to be issued will be limited to ten in each class, 
except Ho. 1, * 

The money Premiums given in the District must be J^.; 

case, and in No 1, ^ . ^ 

Beports of the several Competitions, and applications for Medals 
in 1863 must be lodged by 1st Noi^ember next. 
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CLASS V. 

COTTAGES AND GARDENS. 

The following Premiums are offered for competition in the 
Parishes after mentioned. The Medals and one-half of the 
Premiums are given bj the Societ)^ and the other half is contri- 
buted by the respective Parishes. 

COTTAGES. 

1. For the best kept Cottage in each Parish — -One Pound Five 

Shillings j and where there are four competitors — The 
Silver Medal. 

2. For the second best — One Pound. 

3. For the third best — ^Fifteen Shillings. 

GARDENS. 

1. For the best kept Cottage Garden in each Parish — One 

Pound Five Shillings ; and where there are four competi- 
tors— The Silver Medal. 

2. For the second best — One Pound. 

3. For tbe third best — ^Fifteen Shillings. 

Aberdeenshire, 

Leochel-Cushnib — C onvener, Arthur Forbes Gordon of Bayne. 
Stricken — C onvener, George Baird of Strichen. 

Fifeshire, 

Falkland — C onvener, Francis Howden, Falkland. 

Newburgh and Abdie — C onvener, Dr Lyell, Newburgh- 

Stewartry of Kirkcudbright 
Urb — ;C onveaer, Wellwood H. Maxwell of Munches. 

Lanarkshire. 

Lamington — ^^C onvener, Alexander Baillie Cochrane of Lamington, M.P. 
I^ESMAHAGOW — Convener, W. E. Hope Vere of Blackwood. 
tioviNGTON — Convener, Sir Wyndbam Carmichael Anstruther, Bart, 
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Perthshire. 

St Martins — Convener, William Macdonald Macdonald of St Martins. 

Rosohurghshire, 

AlNCRUM — C onvener, Sir William Scott of Ancrum, Bart., M.P. 

Wigtownshire^ 

Kirkcolm — Convener, David Guthrie, Stranraer, 

Leswalt — Convener, Sir Andrew Agnew of Lochnaw, Bart., M.P. 
Port-Patrick — Convener, Sir Edwai*d Hunter Blair, Bart. 

Old Luce — Convener, Sir John C. Dairy mple Hay of Park Place, Bart. 


CONDITIONS. 


1. Competitions may take place in the different Parishes for Cottages and 
Gardens, or for either separately. 

2. In either case, the occupiers of Gentlemen’s Lodges and Gardeners’ 
Houses. are excluded, as well as Gentlemen’s Servants occupying Cottages in the 
Policies, or on land in the natural 2 >ossession of their masters. The inspection 
must he completed by the 1st of October. In making the inspection, the Con- 
veners may take the assistance of any competent judge. 

3. The annual value of each Cottage, with the ground occupied in the parish 
by a Competitor, shall not exceed £5 sterling. A Competitor who has gained 
a Premium in a previous year cannot compete again for the same or a lower 
Premium. 


4. If the Cottage is occupied by the proprietor, the roof must be in good 
repair ; if the roof is of thatch, it must be in good repair, though in the occu- 
pation of a tenant. The interior and the external conveniences must be clean 
and orderly — the windows must be free of broken glass, clean, and affording 
the means of ventilation. Dunghills, and all other nuisances, must be removed 
from the front and gables. In awarding the Cottage Premiums, preference 
will be given to Competitors who, in addition to the above requisites, have dis- 
played the greatest taste in ornamenting the exterior of their houses, and the 
ground in and at the gables. 

5. In estimating the claims for the Garden Premiums, the Judges should 
have in view-rthe sufficiency and neatness of the fences ; ihe cleanness of the 
ground, and neatness of the walks ; the quality of the crops, and general pro- 


ductiveness of the garden ; and the choice of crops. 

6. Beporis, stating the number of Competitors, the names of ,j|uoce^fuI 
parties, and the nature of the exertions which have been made 
be transmitted by the Conveners to the Secretary on or before 
next. _ . ' ' 

Parishes desirous of these Premiums must lo%8 applmiions wiffi 
tary on or before the 1st November next. 
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MEDALS FOR COTTAGES OR GARDENS. 

The Society will issue annually twelve Medals to local Asso- 
ciations or individuals, who at their own expense establish Pre- 
miums for Cottages or Gardens. 

The Medals will be issued upon a Report by a Member of the Society, 
in the terms required by the preceding conditions, describing the merits 
of the Cottages or Gardens, The Reports to be lodged with the Secre- 
tary on or before the 15th October 1862. ^ 

Applied for by The Linlithgow Society. 

Lord Kinnaird. 

Mrs Douglas Baird of Closeburn. 

Lanark Horticultural Society. 

Eastern District of Stirling. 

The Proprietors of Lundin. 

The Parishes of Forglen and Alvah. 

Mauchline Horticultural Society. 

The Newburgh Gardening Society. 

The Conan and Maryburgh Gardening Society. 

United East Lothian Society. 

Arthur Forbes Gordon of Rajne. 


IMPROVING EXISTING COTTAGES. 

To the Proprietor in Scotland who shall report the Improvement 
of the greatest number of Cottages in the years 1869, 1860, and 
1861— The Gold Medal. 

BmLDING NEW COTTAGES. 

To the Proprietor in Scotland who shall report the Erection of 
the greatest number of approved Cottages during the years 1858, 
1859, 1860, and 1861— The Gold Medal. 

CONDITIONS. 

1, Claims for the above Premiums must be lodged with the Secretary on or 
before the 1st of October next, to allow an inspection to be made of the dif- 
ferent Cottages. The inspection will be conducted by a Committee of the 
Society*s Members, and Reports must be transmitted to the Secretary on or 
before the 1st November. 

2. The annual value of the Cottage or Cottages separately, with the garden 
ground, must not exceed 



COTTAGES AKD GARDENS. 


xlix 


3. In estimating the claims of Competitors, the following points will be kept 
in view : — The external appearance of the Cottages ; their internal accommo- 
dation ; the arrangements of the outhouses ; the means of drainage and ven- 
tilation ; and the expense of the building or of the alteration, compared with 
its durability and accommodation. When the Cottages of one Competitor are 
Superior in style and comfort to those of another, though not so numerous, the 
Inspectors will give them the preference, provided they amount at least to 
three, and have been erected at a moderate expense. 

4. Parties competing will forward to the Society Plans, Specifications, and 
Estimates, of which, and of all information sent therewith, copies may be taken 
for publication, if the Society shall see fit, and the originals returned to the 
parties within six months, if desired. 


ACCOMMODATION FOR FARM-SERVANTS. 

To the Proprietor in Scotland who shall have Erected on his 
estate the most approved Farm-buildings in reference to the proper 
accommodation of Farm-servants — The Gold Medal. 

Reports, Plans, and Specifications to be lodged by the 1st November 
1862. 



INTEKNITIONAL SHOW. 


The Society has resolved, in connexion with the EoYAL Aori- 
cuLTCEAL Society of Englahd, to offer the following Premiums 
in Money and Silver Medals for Scottish Stock at the Intbr- 
Rational Show, to be held in Battersea Park, London, in 
the Week commencing Monday, 23d June 1862 : — 

CLASS I.-CATTLR 

polled (ANGUS AND ABERDEEN). 


Section 

1 Best Bull calved before 1st Jan. 1860, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best The Silver Medal. 

2 Best Bull calved after 1st Jan. 1860, Twenty Sovereigns. 

Second best, . . Ten Sovereigns. 

Third best, . The Silver Medal. 

3 Best Bull calved after let Jan. 1861, Ten Sovereigns- 

Second best, Pive Sovereigns. 

Third best, The Silver Medal. 

4 Best Cow of any age, Ten Sovereigns. 

Second best, . Five Sovereigns. 

Third best, The Silver Medal. 

5 Best Heifer calved after 1st Jan. 1860, Ten Soverei^s. 

Second best Five Sovereigns. 

Third best, The Silver Medal. 

6 Best Heifer calved after 1st. J an. 1861, Eight Sovei’eigns. 

Second best, Four Sovereigns. 

Third best, The Silver Medal. 


polled (galloway). 


7 Best Bull calved before 1st Jan. 1860, Twenty Sovereigns. 
Second best, ......... Ten Sovereigns. 

Third best, The Silver Medal. 

8 Best Bull csdved after Ist Jan. 1860, Twenty Sovereigns. 

Second best, Ten Sovereigns, 

Third best, The Silver Medal. 

9 Best Bull calved after 1st Jan. 1861, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, . The Silver Medal. 
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. Section 

10 Best Cow of any age, Ten Sovereigns. 

Second best, ......... Five Sovereigns. 

Third best, The Silver Medal. 

11 Best Heifer calved after 1st Jan. 1860, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, ......... The Silver Medal. 

12 Best Heifer calved after 1st Jan. 1861, Eight Sovereigns. 

Second best, Four Sovereigns, 

Third best, The Silver Medal. 

■ HIGHLAND. 

13 Best Bull calved before 1st Jan. 1859, Twenty Sovereigns. 

Second best, . Ten Sovereigns. 

Third best, . The Silver Medal. 

14 Best Bull calved after 1st Jan. 1859, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, . The Silver Medal. 

15 Best Bull calved after 1st Jan. 1860. Ten Sovereigns. 

Second best, . Five Sovereigns. 

Third best, The Silver Medal. 

16 Best Cow of any age, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Silver Medal. 

17 Best Heifer calved after 1st Jan. 1859, Ten Sovereigns. 

Second best, Five Sovereigns, 

Third best, . - The Silver Medal, 

18 Best Heifer calved after 1st Jan. 1860, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Silver Medal. 

AYRSHIRE. 

19 Best Bull calved before 1st Jan. 1860, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Thirdibeet, The Silver iSedal. 

20 calved after 1st Jan. 1860, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, ^ . The Silver Medal. 

21 Best Bull calved after 1st Jan. 1861, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Silver Medah 

22 Best Cow in milk of any age^ . . . Ten Sov^rei^s. 

Sec 9 ndbest, . - Five Sovereigns. 

Third best, • . . , • * • • • The Silver Medal. 
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Section 

23 Best Cow in calf of any age, .... Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, . . The Silver Medal. 

24 Best Heifer calved after 1st Jan. 1860, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Silver Medal. 

25 Best Heifer calved after 1st Jan. 1861, Eight Sovereigns. 

Second best, . Four Soven.'^igns* 

Third best, . * The Silver Medal. 

CLASS IL-OLYDESDALE HORSES. 

Section 

1 Best Stallion foaled before 1st Jan. 

1859, Thirty Sovereigns. 

Second best, Fifteen Sovereigns. 

Third best, The Silver Medal. 

2 Best Entire Colt foaled after 1st Jan. 

1869, . Twenty Sovereigns. 

Second best, ..." Ten Sovereigns. 

Third best, The Silver Medal. 

3 Best Mare (with Foal at foot) foaled 

before 1st Jan. 1859, .... Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, The Silver Medal. 

4 Best Mare (in foal) foaled before 1st 

Jan. 1859, Sixteen Sovereigns. 

Second best, Eight Sovereigns. 

Third best, The Silver Medal. 

5 Best Filly foaled after 1st Jan. 1859, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Silver Medal. 

CLASS HL-SHEEP. 

BLACNFACED. 

Section 

1 Best Tup not more than four shear, . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, ^ The Silver Medal- 

2 Best Shearling Tup, Ten Sovereigns* 

Second best, * . . * Five Sovereigns, 

Third best, The Silver Medal. 

3 Best five Ewes, not more than four 

shear, Eight Sovereigns. 

Second best, ......... Four Sovereigns. 

Third best, The Silver Medal. 
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Section 

4 Best five Shearling Ewes, 

Second best, 

Third best, 


, . . • Eight Sovereigns, 

. . , . Four Sovereigns. 

. . , . The Silver Medal, 


CHEVIOT. 


6 Best Tup, not more than four shear, . 

Second best, . 

Third best, 

6 Best Shearling Tup, 

Second best, 

Third best, 

7 Best five Ewes, not more than four 

shear, . . 

Second best, , 

Third best, . 

8 Best five Shearling Ewes, . . . • 

Second best, 

Third best, 


Ten Sovereigns. 
Five Sovereigns. 
The Silver Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Silver Medal, 

Eight Sovereigns. 
Four Sovereigns. 
The Silver Medal. 
Eight Sovereigns. 
Four Sovereigns. 
The Silver Medal. 


The usual disqualification of Animals which have gained the 
Society’s First Prizes is not applicable on this occasion. 

Certificates of Entry must be lodged with Mr Hall Max- 
well, No. 6 Albyn Place, Edinburgh, on or before the 1st op 
May. 

Members of the Society ai'e entitled to enter Stock on the 
same terms as Members of the Eoyal Agricultural Society of 
England — ^viz., Five Shillings for each lot. Non-members will 
pay Fifteen Shillings. Payment must accompany the Certificate 
of Entry. 

The Show Yard will be opened for Stock on Mondav 23i), 
and on Tuesday, 24th June, but Animals from Scotland will be 
admitted earlier if desired by the Exhibitor. 

Stock must remain in the Yard until 6 p.m. on Wednesday, 

Fo&Ao3l*for Stock during the Show is provided in the Yard 
free of charge. 

Members of the Society will be entitled to free admission to 
the Yard on production of Members’ Tickets, which must be ap- 
plied for at the Society's Chambers, No. 6 Albyn Place, on or be- 
fore 16th June. 

Forms of Certificate and Copies of the Detailed Begula- 
TiONS to be had by applying at 6 Albyn Place, IMinburgh. 

- The English and Scottish Bailway Companies will return Stock 
free when unsold. 

D 



AGRICULTURAL MEETING, 

AKD 

eElJERAL SHOW OE STOCK AKD IIPLEMEKTS, 

At KELSO, in 1863. 


of Berwick, Roxburgh, and Selkirk. 


CATTLE. 

Premiums in Money will be offered for the following Classes » 

SHORT-HORN. 

Bulls calved before 1st January 1861 

Bulls calved after 1st January ...1861 

Bulls calved after 1st January 1862 

Cows of any age. 

Heifers calved after 1st January .1861 

Heifers calved after 1st January .1862 

POLLED. 

Bulls calved before 1st January 1861 

Bulls calved after 1st January 1861 

Bulls calved after 1st January 1862 

Cows of any age. 

Heifers calved after 1st J anuary 1861 

Heifers calved after 1st January 1862 

■Xhte , — When the number of Galloways exceeds Three in 
any Sectioo, they shall be j udged separately from 
Polled Angus and Aberdeeo. 

AYRSHIRE. 

Bulls calved before 1st January 1861. 

Bulls calved after 1st January 1861. 

Cows in Milk of any age. 

Cows in Calf of any age. 

Heifers calved after 1st Januai^ 1861. 

Heifers calved after 2st January.. 1862, 
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HIGHLAND. 

Bulls calved before 1st Januar\' 1860. 

Bulls calved after 1st January 1860. 

Cows of any age. 

Heifers calved after tst January.... 1860. 

Heifers calved after 1st January 1861. 

EXTRA STOCK. 

Medals will he offered for the folloioing Extra Glasses of Gattle. 

Oxen of any pure or cross breed calved after 1st January 1860 

Oxen of any pure or cross breed calved after 1st January 1861 

Oxen of any pure or cross breed calved after 1st January 1862 

Highland Oxen calved after 1st January... 1859 

Highland Oxen calved after 1st January..... 1860 

Cross-bred Heifers calved after 1st January 1861 

Cross-bred Heifers calved after 1st January.. 1 862 

HORSES 

For Agricultural Purposes. 

Stallions foaled before 1st January... 1860 

Entire Colts foaled after 1st January.... 1860 

Entire Colts foaled after 1st January 1861 

Entire Colts foaled after 1st January 1862 

Mares with foal at foot, foaled before 1st January 1860 

Mares in foal, foaled before 1st January 1860 

Fillies foaled after 1st January 1860 

Fillies foaled after 1st January 1861 

Fillies foaled after 1st January .,1862 

SHEEP. 

LEICESTER. 

' ^ Tups not more than four shear, 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers, 

CHEVIOT. 

Tups not more than four shear, 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Qimmers. 
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BLAGEFACED. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers. 

SOUTHDOWN. 

Tups not more than four shear. 

Dinmont or Shearling Tups. 

Ewes not more than four shear. 

Shearling Ewes or Gimmers. 

FAT STOCK. 

Shearling Wethers of any Cross. 

Note. — Ewes^ Gimmers^ and Wethers^ to he eashihited in 
pens of five. 


SWINE. 

Boars^ large breed. I Sows, large breed. 

Boars, small breed. \ Sows« small breed. 

Pigs not exceeding 8 months old, large breed. 
Pigs not exceeding 8 months old, small breeds 


POULTRY. 

Goek and 2 Hens, Cockerel and 2 Pullets, of each of the following 

Breeds : — 


Coloured Dorking, 
White Dorking. 
Coloured Cochin-China. 
White Cochin-China. 
Brahmapootra. 

Malay. 

Spanish. 

Golden Hamburg. 
Silver Hamburg. 
Polish. 


Game. 

Any other Distinct Breed. 
Bantams. 

White Aylesbury Ducks. 
Bouen Ducks. 

Any other breed. 

Black Norfolk Turkeys. 
Turkeys, any other breed. 
Geese. 

Capons, 3 of any breed. 
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AGRICULTURAL EDUCATION. 

The following By-Laws have been enacted under the authority 
of the Supplementary Charter of 1856, and in terms of the Eeport 
by the Council on Education thereby created ; — 

1. That in terms of a Report by the Council on Education, the 
following Board of Examiners be appointed: — 

Sdmce and Practice of Agricultur^^Mechanics and Agriculture of the 
J’arm— Professor John Wilson; Geoegb Hope, Fenton Barns; 
Robert Russell, Pilmuir; and John Wilson, Edington Mains. 
Botany — ^Professor Balfour. 

Chemistry — ^Professor Thomas Anderson. 

Natural History — ^Professor Allman. 

Veterinary Surgery — ^Professor Dies. 

Field Bngineering and Surveying — ^John Miller of Leithen, C.E., and 
James Stirling, C.E. 

Book-keeping and Accounts — ^Kenneth Mackenzie, Accountant, and 
Peter M‘Lagan of Pumpherston. 

2. That it shall be competent for said Board from time to time 
to receive for examination, and to recommend for the Society’s 
Agricultural Diploma, Candidates who shall have attained their 
21st year, and who shall exhibit the vouchers, and pass an exa- 
mination on the subjects hereinafter prescribed. 

3. That the vouchers to be exhibited shall be such as to afford 
satisfactory evidence to the Board ; 1st, That the Candidate has 
attended a farm, and been engaged in the practical operations 
thereof, for a period of two years, or for two separate periods of 
not less than one year each. 2^%, That the Candidate has at- 
tended, for aijother period of two years, or for separate periods 
of not less than one year each, the following Classes in some 
seminary recognised by the Board as sufficient: — ^A^iculture, 
Chemistry, Natural History, Botany, Veterinaiy Medicine, and 
Surgery. 

4. That the Candidate’s knowledge of practical husbandly, 
and of the foregoing branches of study, as well as of Field 
Engineering and Surveying, Farm Mechanics and Architecture, 
and Book-keeping, shall be established to the satisfaction of the 
Board by means of a strict examination. 

5. That upon a report made by the Board to the Council on 
Education, siting that a Candidate has exhibited the vonchers 
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and passed the examination required, the Council shall issue, in 
favour of such Candidate, a diploma, bearing the corporate seal of 
the Society, and certifying his proficiency in the arts and sciences 
connected with agriculture* 


VETERINABY COLLEGE, 

This establishment is conducted by Professor Dick, assisted 
by Dr Allen Dalsell, Dr Young, Mr Strangeways, and Mr 
Worthington, The curriculum embraces the Principles and 
Practice of Veterinary Medicine and Surgery, with Anatomy, 
Physiology, and Demonstrations ; Chemistry ; Materia Medica 
and Dietetics; and the general management of domesticated 
Animals, 

Students have the advantage of assisting in an extensive prac- 
tice, and of performing the different operations which most fre- 
quently occur. 

Attendance on Two Courses is required before a Student 
is taken upon trial for diploma; the examinations are con- 
ducted by leading members of the Medical Faculty, and of the 
Veterinary Profession; Qi^uates of the GolLege are eligible 
for appointment as Veterinary Surgeons m Her Majesty’s 
Service, 


MUSEUM. 

The Museum, George IV. Bridge, is open from eleven till 
four o’clock every day, except Monday. The public are ad- 
mitted on inscribing their names in tb^e Visitors Book. Per- 
sons desirous of preserving objects illustrative of the Vegetable 
products of the country are invited to transmit them to the 
Secretary, 
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CHEMICAL DEPARTMENT. 

The objects of the Chemical Department are twofold : — 

I. The prosecution of Researches in various subjects con- 

nected with Agricultural Chemistry, the results of which 
are published at intervals in the Transactions. 

Dr Anderson will be glad at all times to receive suggestions 
from Members of the Society regarding subjects they may con- 
sider worthy of investigation, and which will be laid before the 
Chemical Committee. 

II. The performance of Analyses of Manures, Soils, Vege- 

table Products, &c., for Members of the Society, at re- 
duced fees. 

In purchasing manures, cattle foods, &c., Members are recom- 
mended, in all case^ to do so by guaranteed analysis, and to 
ascertain that the article delivered corresponds with it. Partial 
analyses, such as Nos. 6 and 7 of tlie accompanying List, will 
generally suffice to check the correspondence of the stock with 
the^ guarantee, and give an approwimaU^ though not a precise 
estimate of its value. When an ewact estimate is required, a 
complete analysis is necessary. 

Samples intended for analysis should be sent (carriage paid) 
addressed to Dr Andersos-, 15 Shuttle Street, Glasgow; 
and when of small size, they are most cheaply and expeditiously 
forwarded hy post. They should be distinctly labelled, marked 
with the name and address of the sender in full; and accompanied 
by a letter, specifying the particular analysis required, according 
to its number in the following List,— and, if possible, the object in 
view, — as, by doing so, much trouble and delay wiU occasionally 
be saved. 

Much inconvenience having been experienced by persons send- 
ing samples for Analysis which bad not been^aelecied with suffi- 
cient care, and were afterwards found not to repi^^nt the average 
composition of the substance, it '4s particularly requested that the 
following instructions may be attended to as closely as ciroam- 
stances will permit 

IHSTRUCTIOIS^S EOR SELECTIKG SAMPLES FOB AKALySIS. 

Manures. — A large double handful of the Manure should be 
taken from each of at least five or six di&rent bags ; and if any 
lumps are found in it, a due proportion of these should also be 
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taken. The whole being laid on a large sheet of paper, should be 
carefully mixed by rubbing with the hand, the lumps being broken 
down and mixed as uniformly as possible with the powdery part. 
If this mixture be carefully made, a quantity of it not exceeding 
two ounces will suffice for the analysis. It should be folded up in 
tinfoil, to prevent its becoming dry, ax^ is most cheaply and ex- 
peditiously forwarded by post. In default of tinfoil, the sample 
may be wrapped in double folds of strong writing-paper. Should 
the manure contain stones, or he very moist, or should any diffir 
culty be experienced in mining a uniform mixture, it is desirable 
that two or three jpoxmds should be sent. 

Soils . — In selecting Soils for analysis, five or six spadefuls 
should be taken from different parts of the field, and, after being 
spread out in a thin layer for several days to dry, should be put 
two or three times through a fine sieve, so as to insure uniform mix- 
ture. For a complete analysis, not less than two pounds should 
be sent; for a partial analysis, three or four ounces will be sufficient. 

Waters . — ^Forthe complete analysis of a Water, from two to 
three gallons are required ; for the determination of the amount 
of salts in solution, and lime thrown down by boiling, two quarts 
will suffice. A well-water may be selected at any time ; but the 
witer of a spring or running stream should be taken in dry 
weather. The jars or bottles in which they are sent must be 
tightly corked and sealed. In the analysis of a mineral water, it 
may sometimes be desirable to determine the amount of gases 
held in solution ; in which case certain precautions must be ob- 
served which require the presence of a chemist at the spring. 

Limestones^ Clags^ Ironstones^ §fe . — ^If the bed of any of these 
substances of which the analysis is required be very uniform in 
appearance, a piece of two or three ounces weight, taken from any 
part of it, will be enough for analysis ; but in all cases it is better 
to send three or four chips from different parts of its thickness. 
Sometimes, where the characters of different parts of the bed vary 
much, separate analyses of these portions may be requisite, in 
which case two ounces of each may be sent. 

The following are the rates at which Analyses, &e., are fur- 
nished to Metnbers of the Society^ and it is requested that the fee 
be remitted along with the sample : — 

1. Complete analysis of a Soil, including determination of 

Alkalies and Phosphates, £3. 

2. A partial analysis of a Soil, such as the determination of 

the quantity of Organic Matter, and relative proportion 

of Olay, Sand, and Carbonate of Lime it contains, 10s. 

3. Quantitative determination of any one ingredient of a Soil, 

7s. 6d. 
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4. Complete analysis of Saline Manures and other snhstanees, 

such as Gypsum, Nitrates of Soda and Potash, Ammonia- 
cal Salts, Guano, Oilcake, Sohe-dust, Rape-dust, Super- 
phosphate of liime, .61. 

5. Testing the above substances for adulterations, — ^for each 

sample, 6s. 

This examination is generally sufficient to determine 
whether or not any of these substances are grossly adul- 
terated, but it gives no idea of the comparative value of 
different Samples, where all are genuine- 

6. Determination of the percentage of Phosphates and Am- 

monia in a Guano, 10s. 

7. Determining the quantity of Soluble and Insoluble Phos- 

phates in a Superphosphate, 10s. 

This and the preceding determinafeim generally suffice 
to show whether the sample is of fair quality, and corre- 
sponds with the analysis by which it was sold, but not to 
fix its exact commercial value, 

8. Complete analysis of Limestones, Marls, Shell-sands, 

9. Examining any of the above substances for the quantity of 

Lime, and ascertaining in the same the presence of Mag* 
nesia and Alumina, 7s. 6d. 

Ascertaining the proportion of these, 2s, 6d. additional 
for each substance. 

10. Complete analysis ©f the Ashes of any Plant, £3. 

11. Complete analysis of a Water, £2. 

12. Determination of the amount of Salts in solution, and of the 

Lime thrown down by boiling in any water, 10s. 

13. Analysis of Tile or Fire Clay, £1, 10s. 

^ 14, Complete analysis of Roots, Grains, and other Vegetable 
Products, £1. 

15. Examining products of Vegetation, or of the Dairy, such as 

Nutritive Matters in Wheat, or other gi^n — quantity of 
Butter or Cheese in Milk — 5s. for each ingredient. 

16. Determination of ihe quantity of Nitrogen in any substance, 

7s. 6d. 

17. Answers to letters asking advice on srdgects within the 

department of the Chemist, Ss. . 

The charges for other Analyses not specified in the list will be 
settled by the Committee of Management, with reference to the 
jamount of work which they involve, and on a scale similar to the 
above. 

JN, HALL MAXWELL, S^oreiaty. 


Edixbuhoh, 6 Albyk PItAOB, 
15tk S'ebruary 1862 . 
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PEELIMINARY NOTICE. 


"When the Highland Society was instituted in the year 1784, 
and established by Royal Charter in 1787, its operation was 
limited to matters connected with the improvement of the High- 
lands of Scotland; but the supervision of certain departments, 
proper to that part of the country, having been subsequently 
committed to special Boards of Management, several of the earlier 
objects contemplated by the Society were abandoned, while the 
progress of Agriculture, led to the adoption of others of a more 
general character. The exertions of the Society were thus early 
extended to the whole of Scotland, and have, for three-quarters 
of a century, been directed to the promotion of the science and 
practice of Agriculture in all its branches. 

In accordance with this more enlarged sphere of action, the 
original title of the Society was altered, under a Royal Charter 
In 1834, to The Highland and Agrichltueal Society oe 
Scotland. 

The leading purposes of the Institution are set forth in the fol- 
lowing pages, where it will be found that Premiums are awarded 
for Reporte on almost every subject connected with the cultivar 
tion of Hie soil^ reamng and feeding of stock ; the man^- 
ment df the dairy ; the growth of timber ; the extension of cottage 
accommodation ; the improvement of agricultural machinery and 
implements; the application of chemical science; and the dis- 
semination of veterinary information. 

Among the more important measures which have been effeeled 
by the Society, are — 

I- Agricultural Meetings and General Show^ of linple- 

xnenis, &c., held in the principal Towns of Sebtland, at which 

a 
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exhibitors from all parts of the United Kingdom are allowed to 
compete. 

2. A System of District Shows, instituted for the purposes of 
improving the breeds of Stock most suitable for difiFerent parts of 
the country, and of aiding and directing the efforts of local Agri- 
cultural Associations. 

3. The encouragement and promotion of a proper system of 
Agricultural Education, under powers conferred by a Supple- 
mentary Royal Charter, authorising ‘‘ The CouNCiii of the High- 
land AND Agricultural Society on Education” to prescribe 
a curriculum of study, and to grant Diplomas to Students of 
Agriculture who shall pass the requisite examinaticn (see p. 65). 

4. The advancement of the Veterinary Art, by conferring the 
Society’s Diploma on Students who have passed through a pre- 
scribed curriculum, and who are found, by public examination, 
qualified to practise. 

5. The appointment of a Chemist for the purpose of promoting 
the application of science to Agriculture. Investigations on safer, 
jeets of importance are conducted in the Laboratory, and pufeB^^^ 
in the Transactions. Members can qfetmn analj^a, 

advice, on terms below ifeose ebarged to others (sm 

6. The establishment of an A^cultural Museum illustrative 
of the vegetable products of the country. 

T. The periodical publication of the Transactions, which com- 
prehend the proceedings in. the Laboratory, reports of experi- 
ments, and other communications addressed to the Society. The 
Transactions are published by Messrs Blackwood and Sons, 
Edinburgh, and may be obtained by Members of the Society, 
separately, at the reduced price of 4s. annually, or conjoined with 
Messrs Blackwood’s Journal of Agriculture, for 8s. 
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CONSTITUTION AND MANAGEMENT. 

The general business of the HiaHLAJSfD AND AGElCTJLTlJRAIi 
Society is conducted under the sanction and control of a Royal 
Charter, which authorises the enactment of Bye-Laws. Business 
connected with Agricultural Education is conducted under the 
authority of a Supplementary Royal Charter, also authorising the 
enactment of Bye-Laws. 

The Office-Bearers consist of a President, Four Vice-Presidents, 
Ten Extraordinary, and Thirty Ordinary Directors, a Treasurer, 
an Honorary and an Acting Secretary, an Auditor and other 
Officers. The proceedings of the Directors are reported to General 
Meetings of the Society, held in January, and in June or July. 
The Council on Education, under the Supplementary Charter, 
consists of Sixteen Members — Nine nominated by the Charter, 
and Seven elected by the Society. The Board of Examiners con- 
sists of Twelve Members. 

New Members are admitted at the General Meetings by Ballot.' 
The ordinary subscription is £1, 3s. 6d- annually, which may be 
redeemed by one payment, varying, according to the number of 
previous annual payments, from £12, 12s. to £7, Is. Tenant- 
Farmers, Secretaries and Treasurers of local Agricultural Asso- 
ciations, resident Agricultural Factors, and Proprietors farming 
flie whole of their own lands whose valuation does not exceed 
£600, are admitted on a subscription of 10s. annually, or £6, 5s. 
for life. 

Members of the Society are entitled to apply for District Pre- 
miums, — ^tp report Ploughing Matches for the Medal, — ^to attend 
Shows and exhibit Stock free of charge, — consult the Chemist 
at reduced rates, — ^and to obtain the Transactions at a modified 
price. 

Orders, payable at the Royal Bank of Scotland, are issued by the 
Directors, in name of the parties in whose favour Premiums have 
been awarded. 

All communications must he addressed to ** JoHir Max- 
WElili, Esq., C.B., Secretary of the Highland 
Society of Scotland, No. 6 Alfayn Plitce, Edinbu^.’^ 

^ a 2 
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GENERAL REGULATIONS FOR COMPETITORS. 

All Reports must be legibly written, and on one side of the paper 
only ; they must specify the number and subject of the Premium 
for which they are in competition ; they must bear a distinguish- 
ing motto, and be accompanied by a sealed letter similarly marked, 
containing the name and address of the Reporter ; initials must 
not be used. 

None of the sealed letters, except those belonging to reports 
found entitled to at least one-half of the Premium offered, will 
be opened without the Author’s consent. 

Reports, for which a Premium, or one-half of it, has been 
awarded, become the property of the Society, and cannot be pub- 
lished, in whole or in part, nor circulated in any manner, without 
the consent of the Directors. All other papers will -be returned 
to the Author if applied for within twelve months. 

: When a Report is unsatisfactory, the Society is not bound to 
award the w'hole, or any part of a premium. 

All Reports must be of a practical character, containing the 
results of the writer’s own observation or experiment, and the 
special conditions attached to each premium must* be strictly ful- 
filled. . ess^s, and papers compiled from books, will not 

be x^afded. Weights and measurements must be indicated by 
the imperial standards. 

The decisions of the Board of Directors are final and conclu- 
sive as to all Premiums, whether for Reports, or at general or 
district Shows, and it shall not be competent to raise any question 
or appeal touching sudbi decisions before bx ^ other 

Reports on subjects not included in the Pk^emimas be 

received, and honorary rewards will b^j^vciQr|f when merited. 
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CLASS I. 

REPOETS. 

Section 1. ON SUBJECTS CONNECTED WITH THE 

SCIENCE AND PRACTICE OF AGRICULTURE. 

1, HIEING MARKETS. 

1. For an approved Report on the best designed, the best 
managed, and the most useful Register for Farm Labourers in 
operation during the years 1861, 1862, and 1863. The Report 
shall specify the books used, the rules and regulations m force, 
the reference made to character, the names of masters and ^ser- 
vants entered respectively as desiring servants or situati^^, aniS' 
the number of masters and servants supplied during each of the 
above years, &c. — ^Twenty-five Sovereigns. 

Reports to be lodged by 1st May 1864. 

2. For an approved Report on the practical steps most success- 
fully carried into operation for tbe regulation and improvement 
of any Hiring-Market held during the years 1861, 1862, and 1868, 
— ^takipg into account the houi^ of opening and closing ; the hours 
of arrival and departure of railway trains ; the arrangements of 
the market, including the order, method, and locality of hiring ; 
the nature of the registers in use ; the extent to which they are 
employed; the facilities afibrded by them for reference to charac- 
ter; the substitutes for drinking; the providing of temperance 
refreshments ; the getting up and regulation of proper amuse- 
ments for the people, &e. ; the effect of the whole on the sobriety 
and morality of tbe people, and on lengthening the duration of 
service. — ^Fiffey Sovereigns. 

Reports to be lodged by 1st May 1864. 

2. AGRICULTURE OP ABERBEENSHIKB AND BANPPSHIEE- 

For an approved Report on the Agriculture of Aberdeenshire 
and Banffshire. — Thirty Sovereigns. 
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The Report should embrace full details of the different systems of 
farm management observed in the district, and of the progress 
which Agriculture has made within the last 25 years. 

Reports to be lodged by 1st November 1863. 

3. AGRICULTURE OP AYRSHIRE ASTD WIGTOWNSHIRE. 

For an approved Report on the Agriculture of Ayrshire and 
Wigtownshire — Thirty Sovereigns. 

The Report should embrace full details of the different systems of 
farm management observed in the district, and of the progress 
which Agriculture has made within the last 26 years. Particular 
reference must be made to the Dairy systems in use, and to the 
comparative advantages of making cheese on the Ciheddar piin- 
ciple. 

Reports to be lodged by 1st November 1863. 

4. EFFECT OF SPECIAL MANURES OVER A ROTATION. 

For an approved Report, to be made after a rotation, on the 
comparative effects, immediate and continued, of different special 
Manures — ^Thirty Sovereigns. 

As the object of the premium is to encourage experiments for de- 
termining the value of various applications, as regards not only 
increased quantity and improved quality of crops, but also the 
permanence of the different substances throughout the rotation, 
the Report must have reference to points such as specific gravity 
and quality of turnips — ^weights of grain, straw, and hay — 
efifecta on straw and hay for fodder, and such like. The results 
obtained from each application to be compared with those of the 
ordinary manuring of the farm. Each experiment to be conducted 
on not less than one rood of land, and the whole to be repeated in 
duplicate, and the exact composition of the spedal manuxes used 
muai b5 given. 

to be lodged by 1st November 1863. 

6. PHOSPHATIC AND AMMONIAOAL MANURES. 

For an approved Report on the different effects of Phosphatic 
manures and Amxnoniacal manures, and of a mixture ^se imb- 
stances, when applied to the raising of early ind late immips 
— ^The Gold Medal, or Ten Sovereigns. ! ^ 

E^rts to be lodged by 1st Noyemb^ i883> " 
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6. SOLUBLE AKD IBTSOLUBLE PHOSPHATES. 

For an approved Eeport on the comparative efFects of manures 
containing insoluble Phosphates, such as bone-ash and coprolites, 
and the same substances in which the Phosphates have been ren- 
dered soluble by acids — The Gold Medal, or Ten Sovereigns. 

ite|K>rts to be lodged by 1st ITovember 1863. 

7. MANURES PRODUCED BY DIFPEREHT KINDS OF FEEDING. 

For an approved Eeport of the result of experiments for ascer- 
taining the comparative value of farm-yard manure, obtained from 
cattle fed upon different varieties of food, by the application of 
such manures to farm crops — ^Twenty Sovereigns. 

The Eeport must state the efFects produced on two successive crops 
by the application of manure obtained from cattle fed on diderent 
sorts of food, such as turnips and straw alone ; and turnips and 
straw, with an addition of oil-calce, linseed, bean-meal, grain, or 
other substances. The animals should be as nearly as possible of 
the same age, weight, condition, and maturity, and each lot 
should receive daily the same quantity of litter ; and, except as 
to the difference of food, tbey must be treated alike. 

The preparation of the manure, by fermentation or otherwise, 
should he in every respect the same ; and it is desirable that not 
less than two several experiments be made with each kind, and 
that the ground to which it is to be applied be as equal as pos- 
sible in quality and condition. 

Eeports to be lodged by 1st May in any year, 

8. MANURE MADE WITH AND WITHOUT COVER. 

For an approved Eeport on the comparative value of Manure 
made in the ordinary manner, and of Manure kept under cover 
till applied to the land — Twenty Sovereigns. 

The experiment may be conducted either with manure made in the 
open strawyard, contrasted with that made in covered hammels 
or boxes, or with manure made in feeding- houses, part of which 
shall have been placed under cover, and part removed to the open 
dung-pit, and kept carefully unmixed with any other manure. 
Preference will be given to experiments embracing, both of 
these modes. The cattle must 1^ fed and littered alike. There 
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must be at least an acre of land experimented on with each sort 
of manure — the different lots must be manured to the same 
extent, and be equal in soil, and the crops must be accuratelj 
weighed and measured on two separate portions of each lot, not 
less than 20 poles. The result, as given by two successive 
crops, to be reported. 

Reports to be lodged by 1st May in any year. 

9. TOP-DEESSIHG FOR CEREALS. 

For an approved Report on the substances which may be most 
profitably employed in top-dressing Cereal Crops — The Gold 
Medal, or Ten Sovereigns. # 

The Report must state the nature of the substances used, the 
time and cost of the application, and the comparative results, 
which must be contrasted with those obtained from a portion of 
the same field to which no top-dressing was applied. 

Reports to be lodged by 1st Jifovember 1863. 

10. AUTUM^r MARITRING. 

For an approved Report on the comparative advantages of 
applying Manure to the stubble in Autumn, or in the drills in 
Spring for turnips, potatoes, or beans — Twenty Sovereigns. 

The experiment mu.st extend over two years, and comprise a green 
crop and a grain crop. It must be conducted on not less than 
four acres — one-half of which shall be dunged in autumn, and 
the other in spring, with manure made as nearly as possible in 
the same way, and of equal quantity and quality. The quan- 
tities and kinds of special manures applied at any period of the 
rotation musi^be the same on each lot, and must be stated* 
The trestoM and condition of the land prior to the experiment 

premium is to detersiine the comparative 
advantages of autumn manuring, there will be no restriction as 
*to labouring the land, but the Reporter must state how that, 
was done on each lot during tlie experiment. 

Rej^rts to be lodged by 1st May 1864. ^ 

11. IMPROVED VARIETIES OF AGRICOLTITRAL 

For an approved Report on the employed 
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for obtaining new and superior varietieSj or improved sub- varieties 
of any of the cereal grains, grasses, roots, or other agricultural 
I>lants — The Gold Medal, or Ten Sovereigns; 

It is necessary that the varieties and sub-varieties reported upon 
shall have been proved capable of reproduction from seed, and 
also that the relation they bear to others, or well-known sorts, 
should he stated. The Beporter is further requested to mention 
the effects that he may have observed produced by different 
soils, manures, &c., on the plants forming the subjects of re- 
ports, and how far he may have ascertained such effects to he 
lasting. 

Should any improved variety reported upon he the result of direct 
experiment by cross„impregnation, involving expense and long- 
continued attention, a lugher premium will be awarded, 

Beports to be lodged by 1st November 1863. \ 

■i 

12. DIFFERENT KINDS OF WHEAT. 1 

For an approved Beport of experiments conducted for the pur- 
pose of determining the relative produetiveiiess in com and straw 
of Hunter’s, Hopetoun, Fenton, and any other variety of White 
Wheat — ^Twenty Sovereigns. 

The Experiment must embiace crops 1864 and 1865. Intention 
io compete must be intimated to the Secretary not later than 1st 
January 1864. The soil shall he uniform in quality and condi- 
tion. One acre must be allowed for each kind of wheat, and the 
lots must be separated by spaces not less than two feet wide. 
Caxe must he taken to select true samples of seed for crop 1864, 
the produce of which shall he used as seed in 1865. Samples of 
the original seed, and of each year’s crop, to he lodged with the 
Secretary. The wheats to be sown, by drill or broadcast, not 
later than November, and the crops shall be inspected by a com- 
mittee in May and July following. The whole produce shall be 
weighed and measured; and care must he taken thoroughly to 
clean the threshing-machine before testing each variety, 
Beport shall further specify the quantify of each variety of seed 
sown — where it was obtained — ^the dates of sowing, brairding, 
earing? ripening — ^the properties and appearances of the (arops 
when growing — and the produce each year in com and 
straw. 

Beports to be lodged by 1st November 1865. 
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18. DIFFERENT RINDS OF OATS. 

For an approved Report of experiments conducted for tlie pur- 
pose of determining the relative productiveness in com and straw 
of the following varieties of Oats : — ^Potato, Hopetoun, Sandy, 
late Angus, and Black Tartar — ^Fifteen Sovereigns. 

The Experiment must embrace crops 1863 and 1864. Inten- 
tion to compete must be intimat^ to the Secretary not later 
than 1st May 1863. The soil shall be uniform in quality and 
condition. One acre must be allowed for each variety, and 
the lots must be separated by spaces not less than two feet 
wide. Care must be taken to select true samples of seed for 
crop 1863, the produce of which shall be used as seed in 1864. 
Samples of the original seed, and of each year’s crop, to be 
lodged with the Secretary. The oats may be sown, by drill 
or broadcast, and the crops shall be inspected by a committee 
in June and July following. The whole produce shall he 
weighed and measured ; and care must be taken thoroughly to 
clean the threshing-machine before testmg each variety. The 
Report shall further specify the quantity of each variety of seed 
sown — ^where it was obtained — ^the dates of sowing, brairding, 
earing, ripening — ^the properties and appearances of the crops 
when growing — and the produce each year in com and straw. 

Reports to be lodged by 1st November 1864. 


14. COMPARATIVE PRODUCTIVENESS, &C., OF POTATOES. 


For ah approved Report on the comparative productiveness, 
and general qualities for use and keeping, of the different kinds of 
Potatoes used in field culture, and the results observable on the 
white crops following different varieties of Potatoes — The Gold 
Medal, or Ten Sovereigns. 


Reports to be lodged by 1st May 1864. 

16* COMPARATIVE PRODUCTIVENESS, &C., OF TURNIPS. 


For an approved Report of the comparative productiveness, and 
genera! qualities for use and keeping, of the different kinds of 
Swedish, Yellow, and White Turnips, generally used in field cul- 
ture, and the results observable oh the white crops fhOoWing dif- 
ferent varieties — ^The Medium Gold Medals oc Rve ShfjblJeigns. 

Reports to be lodged by 1st May 1864. : / > 
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16. CABBAGE, 

For an approved Report on the cultivation of the Cabbage as a 
field crop— The Medium Gold Medal, or Five Sovereigns. 

The experiment must be conducted on not less than one acre, and 
contrasted with a like extent under turnips in the same field. 
Both lots must have been under one rotation, and must be, pre- 
pared and manured in the same manner. 

Reports to he lodged by 1st May 1864. 

17, VEGETABLE PRODUCTI02rS OF INDIA, CHINA, AMERICA, &C. 

For an approved Report on the hardy and useful Herbaceous 
Plants, including Grains and Grasses of China, Japan, the Islands 
of the Eastern Archipelago, the Himalaya Country, the Falkland 
and South Sea Islands, Oalifomia, the high north-western districts 
of America, or any other country where such climate exists as to 
induce the belief that the plants may be beneficially introduced into 
the cultivation of Scotland — The Gold Medal, or Ten Sovereigns. 

Reporters are required to give the generic and specific names of the 
plants treated of, with the authority for the same — ^together 
with the nafive names, in so &r as known ; and to state the 
elevation of the locality and nature of the soil in which they are 
cultivated, or which they naturally inhabit, with their qualities 
or uses ; and it is further requested that the descriptions be 
aoeompimied, in so far as possible, with specimens of the plants, 
and tlmir &uit, seed, or other products. 

Reports to he lodged by 1st November in any year. 


FEEDING STOCK. 

The experiments specified in Nos. 18, 19, 20, and 21, must he 
conducted over a period of not less than three months. No lot 
shall consist of fewer than four Cattle or ten Sheep. The 
animals selected should be of the same age, sex, and breed, and, 
as nearly as possible, of the same weight, condition, and maturity. 
Their live weight before and after the experiment must he stated, 
and, if killed, their dead weight and quantity of tallow. 

18. BEST MODES OP HOUSING FATTENING CATTIiE. 

Fop m approved Report on the comparative advantages of fat- 
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tening Cattle in stalls, in loose houses or boxes, and in sheds or 
hammels — Twenty Sovereigns. 

The Keport must detail the comparative result of actual experi- 
ments. The same quantities and kinds of food shall be used. 
Information is required as to the comparative expense of attend- 
ance, the cost of erecting the buildings, and any other circum- 
stances deserving of attention. The state of the weather during 
the experiment in point of temperature and wetness must be 
particularly noted and reported. 

Keports to be lodged by 1st May in any year. 


19. DIFFERENT DESCRIPTIONS OF POOD. 

For an approved Report of experiments for ascertaining the 
actual addition of weight to growing or fattening stock, by the use 
of different kinds of food — ^Twenty Sovereigns. 

The attention of the experimenter is directed to turnips, carrots, 
beet, mangold- wurzel, potatoes, cabbage, as well as to beans, 
oats, barley, Indian corn, linseed, oil-cake, or rape-cake, and to 
the effect of warmth and proper ventilation, and the difference 
between food cooked and raw. The above roots and other 
kinds of food are merely suggested ; Competitors are neither 
restricted to them, nor obliged to experiment on ail of them. 

When experiments are made with linseed and cake, attention 
should be paid to the comparative advantages, economically and 
otherwise, of the substances in these two states. 

Before commencing the comparative experiments, the animals must 
fed alike for some time previously. 

The progress of different breeds may be compared ; this will form 
an interesting experiment of itself, for Reports of which encour- 
agement will be given. 

Reports to be lodged by 1st May in any year. 

20- ;^])iP4.iRA*rvB FEBDrira qfadities of diksbbd-oakb 

AND RAPE-OAKB., 


For an approved Report on the comparative feeding quaH^ 
of Linseed-Cake and of Rape-Cake, to be ascertained by ^^ing 
two lots of Cattle on each of these substances, wi& 

Turnips, or other ordinal food, equal quaotitfes 
being given— The Gold Medal, or Ten 
, Reports to be lodged by 1st May 1804, . 
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21, COMPAEATIYB PATTEKIEG QUALITIES OP PURE AND CROSS- 
BRED SHEEP. 

Fop an approved Report of experiments for determining the 
comparative fattening qualities of pure and cross-bred Sheep — 
The Gold Medal, or Ten Sovereigns. 

One lot must consist of any pure breed, the other of any cross be- 
tween that and another breed. The same descriptions of food 
must be given ; the quantities consumed, and the increase in the 
weight and value of each lot, must be carefully noted. 

Reports to be lodged by 1st May 1864. 

22. INTERNAL PARASITES. 


For an approved Report on the natural history, symptoms, 
causes, preventive and remedial treatment of the internal Para- 
sites by which domestic animals are affected — ^The Gold Medal, 
or Ten Sovereigns. 

Reports to be lodged by 1st November 1863^ a . /p 


23. MURRAIN. 

For an approved Report on the natt^> symptoms, causes, pre- 
ventive and remedial treatment of Murr^ in domestic animals 
— ^The Gold Medal or Ten Sovereigns. 

Repost to be lodged by 1st November 1863. 

24. SCAB IN SHEEP. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment, of Scab in Sheep — The Gold 
Medal, or Ten Sovereigns. 

Reports to be lodged by 1st November 1863. 


25. FOOT ROT. 

For an approved Report on the nature, symptoms, causes, pre- 
ventive and remedial treatment of Foot Rot in Sheep — ^The Gold 
Medad or Ten Sovereigns. 

Reports to be lodged by 1st November 1863. 

26. RURAL ECONOMY ABROAD. 

For an approved Report, founded on personal observation, of 
any useful practice, in rural economy, adopted in other countries, 
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and susceptible of being introduced with advantage into Scotland 
— The Gold Medal. 

The purpose chiefly contemplated by the offer of this premium, is 
to induce gentlemen who may visit other countries to notice 
and record such particular practices as may seem calculated to 
benefit their own country. 

Keports to be lodged by 1st November in any year. 


Section 2. WOODS AND PLANTATIONS. 

1. ENTENSITB PLANTINO. 

For an approved Report by a Proprietor who shall, within the 
five preceding years, have planted not less than 150 acres. The 
whole planting operations that may have been conducted by the 
Reporter within the five years, whether completed or not, must he 
embraced, and he must state the expense — description of soil — 
age, kind, and number of trees planted per acre — ^mode of plant- 
ing, draining, and fencing — general state of the plantation — and 
any other observations of interest — ^The Gold Medah 
Reports to he lodged by 1st November in any year. 

2, FORMATION AND MANAOEMENT OP TOUNO PLANTATIONS. 

For an approved Report of Plantations formed within a period 
of not more than ten, nor less than five years preceding the date 
of the Report — ^The Gold Medal, or Ten Sovereigns. 

The Report should comprehend every interesting particular ; 
among others, il^ exposure, altitude, and general climate of the 
locality — tiejclwaoter and condition of the soil and subsoil — 
a^dfstailed atatem^t th§ expnse, including that of enclosing, 
« and fencing, and a specification of the manner in 

which fiuese operations were performed — the mode of planting 
adopted — the prevailing weather while planting, and for a 
month after the operation — ^the kind of trees planted, and ike 
number of each kind per acre— their relative progress— the pro- 
portion of blanks and deaths at the end of three years-*^the 
system of management — ^the state of the plantations hi the date 
of makmg the Report-^-and any other ohsem&m df&cteresi 
Reports to be lodged by Ist November in any 

b 
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3. GENERAL MANAGEHBRT OP PLANTATIONS. 

For an approved Report of the management of Plantations, 

the commencement of the first thinning till the period of 
yielding full-grown timber — The Gold Medal, or Ten Sovereigns. 

The Report should embrace the following points : — the progress 
of the different sorts of trees — ^the effects of altitude and ex- 
posure — ^the general advantages of shelter — ^the mode of. thin- 
ning and pruning adopted — ^the uses and value of the thinnings 
— the plan of registry and of valuing, or a specimen of the 
method in which the forester’s hook is kept — ^the valuation at 
the time of the Report — together with such general remarks as 
may be thought useful. 

The Import is not expected to embrace the formation and early 
management, farther than the description of soil, kinds of 
plants, whether mixed or in masses, together with a note of the 
expense from the time of planting to the commencement of the 
first thinning, in so far as such information is in the possession 
of the Reporter. 

feports to be lodged by 1st November in any year. 

4. 0S1S AND VAIitJE OF TIMBER. 

Fop an approved Report on the economic uses and comparative 
value of different descriptions of Timber grown in Scotland— The 
Gold Medal, or Ten Sovereigns. 

This premium may be regarded as a sequence to Nos. 2 and 3 ; 
the object being to obtain the practical and economic results of 
planting, by ascertaining the purposes to which it has been 
applied, and the pecuniary returns it has yielded. 

The Reporter, besides stating the actual results of his own obser- 
vation and experience, should indicate the objects which 
planters ought to have in view with reference to profitable 
return, by stating the kinds of trees that should be planted — 
the periods at which they should be cut — the purposes to 
which they should be applied — ^and the returns that may be 
looked for, in different localities, and under different circum- 
stances. 

There must be a general description of the management, soil, 
altitude, exposure, &c.j of the particular woods Reported on, 
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and attention is directed to the difference supposed to exist in 
the quality of natural and planted timber. 

Eeports to be lodged by 1st November in any year. 

5. PLANTING ON EXPOSED OR ON BARREN TRACTS. 

For an approved Eeport on successful planting within the in- 
fluence of the sea, or on exposed sterile tracts, founded on obser- 
vation of the habits and appearance of the different sorts of trees 
considered best suited for such situations — The Gold Medal, or 
Ten Sovereigns. 

The plantations reported on must not be less than ten years old. 

Information is particularly desired regarding the species and varie- 
ties of trees calculated for growing in situations unfavourable to 
most of those generally cultivated, as bleak heaths, sandy links, 
unsheltered maritime situations, and high northern exposures. 

The Eeporter must specify the extent of planting and mode of 
drainage and fencing — fhe nature of the soil and subsoil — ^the 
elevation and exposure of the locality— its distance from the 
sea ; and, if in his power, he should notice the geological features 
of the district. 

Reports to he lodged by 1st November in any year. 

6. MIXED PLANTATIONS. 

For an approved Report on the trees best adapted for giving a 
pleasing effect to the landscape during different seasons-— The 
Medium Gold Medal, or Five Sovereigns. 

Much is still to be done in judiciously grouping and arranging trees 
in large policies, pa:^eularly as regards the autumnal effect; 

, att^tioa IS therefore particularly directed to contrasts of colour, 
a iiSt ^ variefles must be given. 

Reports to he lodged by 1st November 1863. 

7 . CORSICAN FIR. 

For an approved Report on the value, for economical puiposes, 
of the Corsican Fir, and on its adaptation to difforeiit'JiSK^ 
situations — ^The Medium Gold Medal, or Five 

Reports to be lodged by Ist November Ja aiyyehr. 

&2 
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8. AMEBICAB AB0 CANADIAN TREES. 

For an approved Report on the American and Canadian forest 
trees adapted for cultivation in Great Britain — ^The Medium Gold 
Medal, or Five Sovereigns. 

The Reporter wifl enumerate and describe the varieties which have 
been, or which may be, usefully introduced from North America ; 
the soils, situations, and conditions most suitable for them, their 
economic uses and qualities, and the success which may have 

. attended the cultivation of any of them in Great Britain. 

Reports to be lodged by 1st November 1863. 

9. FOREST TREES OP RECENT INTRODUCTION. 

For an approved Report on the more extended introduction of 
hardy, useful, or ornamental trees, which have not hitherto been 
generally cultivated in Scotland — ^The Medium Gold Medal, 
Five Sovereigns. 

The Report should specify, as distinctly as possible, the kind of 
trees introduced. The nature of the plantation should likewise 
be described as to soil, exposure, shelter, and elevation above 
, the level of the sea. The adaptatipniof the for use or 
ornament, and their compaiative progress, should he mentioned# 
Attenfioxi is direct^ to Ibe inhPdduction inlo u^ of any as 
a nurse in young plantations, which, by growing rapidly for 
several years, and attaining maturity when at the height of 20 
or 25 feet, might realize the advantages and avoid the evils of 
thick planting. 

Reports to be lodged by 1st November in any year. 

10. ROOTS OF CONIFER.®. 

For an approved Report of experiments on the uses to which 
the fibrous parts of the roots of Coniferous trees may be applied 
— The Medium Gold Medal, or Five Sovereigns. 

In North-West America, the fibrous parts of the roots of some oif 
the Coniferous trees are extensively employed for purposes 
similar to those to which willows are applied in this country, 
more particularly when the wood has been grown on soft peaty 
soils. The object of the premium is to elicit information regard- 
ing the possibility of profitably extracting, and economically 
applying the vast quantities of roots left in the ground. 

Reports to be lodged by 1st November in fmy year. 
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Section 3. LAND IMPROVEMENTS. 

1. GENERAL IMPROVEMENT OP ESTATES. 

To the Proprietor who shall report the most judicious, success- 
ful, and extensive improvement — ^The Gold Medal, or Ten Sove- 
reigns. 

The merits of the Report will not be determined so much by the 
mere extent of the improvements, as by their character and rela- 
tion to the size of the property. The improvements may com- 
prise reclaiming, draining, enclosing,- planting, road-ipaking, 
building, and all other operations proper to landed estato. The 
period within which the operations may have been conducted is 
not limited, except that it must not exceed the term of the Re- 
porter’s proprietorship. 

Reports to be lodged by 1st May in any year. 


2. RECLAMATION OP WASTE LAND BY TILLAGE. 

1. For an approved Report by a Proprietor or Tenant of having 
reclaimed, within the six preceding years, not less than fifty acres 
of Waste Land — The Gold Medal, or Ten Sovereigns. 

2. , For an approved Report by a Tenant of having reclaimed 
within tee four preceding years, not less than twenty acres of 
Waste Land — ^The Medium Gold Medal, or Five Sovereigns. 

8. For a similar Report having redaimed not less 

Tie Re^rts may comprehend such general observations on the im- 
pi^vement of waste lands as the writer’s experience may lead him 
to make, but must refer especially to the lands reclaim^ — to the 
nature of the soil — ^the previous state and probable value of the 
subject — ^the obstacles opposed to its improvement — details 
of the various operations — the mode of cultivated 
the produce and value of the crops proimfsA* 'Am ^ 
extent cannot consist o$ different ]pteheB tjbe improve-. 
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ment must have relation to one subject, it must be of a profit- 
able character, and a rotation of crops mnst have been con- 
cluded before Ae date of the Report. A detailed statement of 
the expenditure and return^ and a certified measurement of the 
ground, are requisite. 

Reports to be lodged by 1st May in any year. 

3. IMPKOVEMENT OP EATUEAL PASTUEE WITHOUT TILLAGE. 

!• For an approved Report of the improvement of the pasturage 
of not less than thirty acres, by means of top-dressing, draining, 
or otherwise without tillage, in situations where tillage may be 
inexpedient — The Gold Medal or Ten Sovereigns. 

2. For an approved Report of a similar improvement of not less 
than ten acres — ^The Silver Medal. 

Reports must state the particular mode of management adopted, 
the substances applied, the elevation and nature of the so^ its 
previous natural products, and the changes produced. 

Reports to be lodged by 1st May in any year. ‘ 


SEOTioird. AGRICULTURAL MAOHINFRY. 

IHVEimOH OS IMPEOVEMEHT OP IMPIiEMEETS OP HUSBANBEY. 

For approved Reports of such inventions or improvements, by 
the Reporters, of any Agricultural Implement or Machine as shall 
be deemed by the Society of public utility — Medals, or sums of 
money not exceeding Fifty Sovereigns. 

Reports may be lodged with the Secretary at any time, and should 
be accompanied by drawings and descriptions of the implement 
or machine, and, if necessary, by a model 
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CLASS M. 

DISTRICT COMPETITIONS. 

{Grants in aid s/Disteict Competitions for 1864 must he 
applied for before November next^ 

Section I. OATTLK 

1. The District of Lora. 

2. The District of 31 ar. 

3. The County of Ayr. 

4. The County of Renfrew. 

5. The County of Stirling. 

6. The Cmidy of Inverness. 

7. The District of Strathhogie. 

8. The District of Strontian. 

9. The Idand of Skye. 

10, The County of Banff and District of Turriff. 

11. The District of Gowal. 

12., The District of the Royal Northern Society. 

13, The District of Deeside. 

Comieners of OommiUees. 

Fibst Bistbict — B ugald Macdougall of Gallasadi. 

Second District — Grant of Tillyfonr. 

Third District — S ir Jamra FragnssOn, Bart., M.P. 

Fourth Da%BiiiilM»L^at.>Col. Mure Caldwell. 

Firth DnStRicr — John Stirling of Eippendavie. 

Sii^ DisTbkst — wSlneas W. l^ckintosh of Ba%moie. 

SetektB District — ^R obert Simpson of Cobairdy. 

Eiohth District — S ir Thomas Miles Biddell, Bart 

FfiNTH District— A lex. K. Maekinnon of Corry. !*: , 

Tenth District— A lexandor Mdrison of Bi^nie. . , I *'*,. :,? 

Edetrnth District — ^A l«ander S. Finlay of Casfle 

TwbIiEth District — ^A lexander Thomson of v . * • 

Thistrbnth District — S ir Jamas H. - • 
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PREMIUMS. 

1. For the best Bull, of any pure breed, not exceeding eight 

years old, belonging to a Proprietor or Factor — ^The 
Silver Medal. 

2. For the test Bull, of any pure breed, calved before 1st 

January 1861, and not exceeding eight years old, ; ' £8 

8. For the second best, . . • • . £4 

4. For the best Bull, of any pure breed, calved after 1st 

January 1861, ..... £6 

6. For the best pair of Heifers, of any pure breed, of two 

years old (if Highland breed, three years), . . £5 

6. For the second best, . . . . . £3 

The Money Premiums are restricted to Tenants, and Pro- 
prietors farming the whole of tteir own lands. 

JV'ote.-r-The Socieiy*s Premiums are granted to ewh distriet for three 
alternate years, on condition that tte district s^Oi, in the two inter- 
mediate years, oontinne the tiompe^itions by oShring for the mm de- 
scription of stock a sum iK^ iiess of gilen by the 

, So«e^. 

At the mtermediate Competitions, a SOrmr Medal will be placed at the 
disposal of the Committee to he awarded to the best lot exhibited. 

In 1863 

Nos. 1 and 2 are in competition for the last year. 

Nos., 3, 4, 5, 6, and 7, for the second year. 

Nos. 8, 9, and 10, for the first year. 


Nos. 11, 12, and 13, compete for local Premiums. 

EULUS OF COICFETITXON. 

1. The Members of the Society eonaected< with the respective Dis^icts are 
appointed Committees for regulating the Competitions; five memhens to he a 
quorum. 

2. The Convener of each district shall summon a Meeting of Committee for 
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lie purpose of detenninicg tlie time and place of Competition, tlie nommaiion 
f Judges, and other preliminary arrangements. The time and place (wMch 
nnst be within the bounds of the district) shall be publicly intimated by Con- 
veners, in sueh a manner as may appear to them most effectual. 

3. The Competitions must taie place between the 1st of April and* the 1st 
>f November. The animals exhibited must belong to one of the following 
>ure breeds : — Shorthorn — ^Ayrshire — ^Polled (Galloway, Angus, or Aberdeen) 
—Highland. The Bulls may be of one breed, and the Heifers of another. 
The Committee shall select the breed, and specify it in the returns. 

4. Stock of an inferior description, or which does not fall within the pre- 
scribed regulations, shall not be placed for competition. The Premiums shall 
dot be divided. No money Prmdum shall he adjudged dnless there are three 
lots exhibited, and not more than one-half, unless there are six. A Compe- 
titor may exhibit two lots in each class. For the Medal, two lots authorise 
an award. 

5. An animal which has gained the Society's first Premium at a previous 
District or General Show is inadmissible in the same class, except for the 
Medal; and one which has gamed a second money Premium can only there- 
after compete in that class for the first. 

6. A Tenant may compete with Proprietors and Factors for the Medal with 
a Bull which has gained the first money Premium at a previous Show. When 
there is any doubt as to whether a Competitor should be ranked as a Proprietor 
or a Tenant, the 3 ^int is left to the decision of the Local Committee. Factors 
can only compete for the Medal. 

7. A BuS, the property of two or more Tenants, may compete, although the 
Exhibitors may not be joint tenants. Bulls not belonging to the District may 
compete, provided they are left within it for service. 

8. Stock must be the property of the Exhibitor at the date of entry, and 
no entry shaU he received later than one week previous to the Show. Entry 
money shall not exceed 2^ per cent, on the amount of premium to be com- 
peted for. 

,9. Bulls for which the money Premiums are awarded may be required to 
serve in the District at least one season ; the rate of service to be fixed by the 
Committee. 

10. Should it be proved to the satisfaction of the Committee that an ailimal 

has been entered under a false name, pedigree, or description, for the purpose 
of misleading the Committee or Judges as to its qualifications or properties, the 
case shall be reported to the Diiectots, and* submitted by them to the fimt 
General -Exhibitor shali be disqualified from agmu 

competing at Society’s Shows, and his name, if he be a member, stznck 

1 1. When an animal has previously been disqualified by the d fimaipn 
Agziesltimal Association in Great Britain or Ireland, such disqualificationlJ^^ 
«tUudi>if the ^hibitor, being aware of the disqualification, fail to 

the grounds tbereof, ia Hs entry, to enable the Committee to judge of 

X2. Blank JU^rts will be fbmished to the Conveners of tlte 
These mast» in dtr^staals, be completed imd lodged 
wncrbefiwe the Istof Netembernexli*/ ^ 

IB. A of the Ooan^ition Premhmm M Me lammeiiale 

* if 
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Local Shows, in the several Districts, signed by a Member of the Society, 
must be trazismitted to the Secretary on or before the 1st of November in 
each year, otherwise the Society's grant shall terminate. 

14. It is to be distinctly understood, that in no instance does any claim lie 
against the Society for expenses attending a Show of Stock, beyond the 
amount of the Premiums offered. 


Section 2. DRAUGHT HORSES. 

1 . The County of Lanark. 

2. The County of Linlithgow. 

8 . The County of Edinburgh. 


Conveners of Committees. 

First District — J. G. C. Hamilton of Dalzell. 

Second District — ^R. H. Johnston Stewart of Straiton. 
Third District — Sir James Gardiner Baird, Bart. 


PREMIUMS. 

1. Fop the beat Stallion, for a^cultural purposes, not under three- 

years and nine months, and not above twelve yeat^ old, £25 

2. For the Brood Mare, f<nr ^ricultnral purposes, « £10 

8. For the best Filly, foaled after 1st January 1861, . £6 

These premirfois are granted for two years, £30 being con- 
tributed by the Society, and £10 by the District. 

In 1863 

Nos. 1, 2, and 3 are in competition for the first year. 

XUIiES OF COMPETITION. 

1. The Members of the Society in the District axe appointed a Committee 
of Superintendence. They shall be convened in the' manner and for the pur- 
poses prescribed by Nos. 1 and 2 of the Regulations for Cattle Competitions. 

2. The Competition for Stallions, and that for Mares and Fillies may be 
hdd at different periods, but both must take place within the districts named. 

3. If fewer' than three animals be exhibited in any class, half the Premium 
only can be awarded. The Regulations for Cattle Shows> regarding intima- 
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tion — entry of sto<^ — ^its exclusion, if of inferior cliaracter — false entries— 
extra expenses — and tlie manner in whicli the Reports are to he certified and 
transmitted to the Society — are severally applicable to the Premiums for Horses. 
Evidence must be produced that the Prize Stallions have had produce. Mares 
must have foals at their feet, or be entered as being in foal ; in the latter case 
payment of the Premium will be deferred tiU certificate of birth. 


ENTIRE COLTS. 

1. 2%e Oouniy of CaUhness. 

2. The Chunly of Kincardine. 

3. The Distriet of Ike P&rtht Fife, Kinross, and Olackman- 

nan Assodaiim. 

4. The Stewartrg of Kircudbright. 

5. The District of Machars in Wigtownshire. 


Conveners of Committees, 

First District — ^Alexander Henderson of Stemster. 
Secon3> District — Sir Thomas Gladstone, Bart. 
Third District — ^Lord Kinnaird, K.T. 

Fourth District — James Mackie of Bargaly, M.P, 
Firth District — ^R. Vans Agnew of Bambarroch. 


PREMITTMS. 

1. For the best Entire Colt, for agricultural purposes, foaled after 

1st January 1861, . . . . . £6 

2. For the best Entire Colt, for a^cultural purposes, foaled 

after • i . . £4 

Ibnr lots in each Glass will warrant the award of full, and two lots 
pf half, premiums. The other regulations for Horses are g^e^ 
rally applicable. These premiums are granted for two years. 

In 1863 

Nos. 1 and 2 are in competition for the last ^ 

Nos. 3, 4, and 5, for the first year.- 
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Sbctioit 3. SHEEP. 

The Premiums for Sheep are granted for three alternate years, under 
the same conditions as those for Cattle. See Note p. 28. 

A Silver Medal, as in the case of Cattle, is allowed for the inter- 
mediate years. 

1. IiEICESTSR BREED. 

1. The County of Haddington. 

Convener of Committee. 

James W, Hunter of Thurston. 

1. For the best Tup, belonging to a Proprietor or Factor — ^The 

Silver Medal. 

2. For the best Tup of any ago, • • • . £5 

8. For the best two Shearling Tups, . . . £5 

4. For the best Pen of five Ewes, not less than two Shear, £5 

5. For the best Pen of five Gimmers or Shearling Ewes, £4 

The Money Premiums are restricted to Tenants and Proprietors 

farming the whole of their own lands. 

■ inims 

1. Competes for local Pzmiums. 

2. CHEVIOT BREED. 

j. l%e Disfricis of MuU emd Morwn. 

2. The Districts of Gairloch and Lochbroom. 

3. The DiUrict of NitTisdcde. 

4. The District of Annandale. 

6. The Dutricts of Eshdale and Liddesdale. 

6. The Islands of Islay, Jura, and Gohnsay. 

7. The District of West Teuioidale. 

8. IHie €hmty of Peebles. 

Conveners of Committees. 

i^BST Distbict — 'F exqnbar Campbell of Aros. 

Stcond Disteict— Sir Kenneth S. Mackenzie of GnirlocK, Bart 
, Thibd Disteict — ^Wm. Maxarell of Camwihan. 
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Fourth District — John J. Hope Johnstone of Annandale, M.P. 
Fifth District — James Connell of Gonheath. 

, Sixth District— -Richard D* Campbell of Jura. 

Seventh District — Allan Eliott Lockhart ojP Borthwickbrae. 
Eighth District — Sir Graham G- Montgomery, Bart. 

1. For the best Tup, belonging to a Proprietor or Factor — The 

Silver Medal. 

2. For the best Tup of any age, . . . . £6 

3. For the best two Shearling Tups, . - . £5 

4. For the best Pen of five Ewes, not less than two Shear, £5 

5. For the best Pen of five Simmers or Shearling Ewes, . £4 

The Money Premiums are restricted to Tenants and Proprietors 

farming the whole of their own lands. 

In 1863 

Nos. 1, 2, 3, 4, and 5 are in competition for the last year. 

Nos. 6, 7, and 8 compete for local Premiums. 

3. BLACK-PACED BREED. 

DISTRICTS. 

1 . The Island of Arran. 

2 . The Upper Ward of Lanarkshire. 

3 . The District of Argyll. 

4 . The District of Lochaber. 

5 . The Districts of Bademch and Botkiemurchus. 

Conveners of Committees. 

First District — James Patei^h, Whitehouse. 

Seoonb District — ^John Ord Mackenzie <£ Dolphintoii. ■ 

Thibo DtSTRidr— William Campbell of Ormsary. 

Fourth District — Donald Cameron of Lochiel. 

Fifth District — Cluny Macpherson. 

1. For the best Tup, belonging to a Proprietor or Faotea^ae 
Silver Medal. 

2; For the best Tup of any age, . . . , ; ; £5 

3. For the best two Shearling Tups, . . ^ 

4. For the best Pen of five Ewes, not hm ihm two Shear, £6 
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5. For the best Pen of five Gimmers or Shearling Ewes, £4 

The Money Premiums are restricted to Tenants and Proprietors 
farming the whole of their own lands. 

In 1863 

No. 1 is in competition for the last year. 

Nos. 2 and 3 for the second year. 

No. 4 for the first year. 


No. 5 competes for local Premiums 

RULES OF COMPETITION. 

1. Tte Members of this Society in the several Districts are appointed Com- 
mittees as nnder Nos. 1 and 2 of the Begulations for Cattle Competitions, and 
they shall he convened by their respective Conveners in the manner and for 
the pnrposes specified in these regulations. 

2. The Competition shall tahe place between tbe 1st of April and the Ist of 
November, and the time and place mnst be publicly intimated by each Con- 
vener within his District. 

3. Tups shall have served the usual number of Ewes for at least three 
weeks during the previous season. All prize Tups must serve within the 
District. The Competitions are open to Tups not belonging to the District, 
provided they are left for service. Ewes must have reared Lambs during tbe 
season. Enres and Gimmers must be taken from regular breeding hirsels. 

4. The Preminins ahall not be divided. No wtoncy jpremiums shall be 
adjudged unless there are three lots esehOntedt and only me-hcdf if there ore 
not lots. Each Competitor may show two lots. For tbe Medal two lots 
authorise an award. The other Begulations for Cattle Competitions^ — ^in 
r^ard to the date of Entry — the amount of Entry-Money — the placing of 
Stock — the exclusion of Animals which have gained premiums at previonis 
Shows — the right of a Tenant, tmder certun circumstances, to compete for the 
Medal — ^reporting false entries — tbe Begnlation as to expenses--*and the 
manner in wliich the Reports most he certified and transmitted,— -are appli- 
cable to the Premiums for Sheep. 

5. Blank reports will be furnished to the Conveners of Districts. These 
must be accurately filled up in all details, signed the Convener, and trans- 
mitted to the Secretaiy by the 1st of November. 

4. SHEARING SHEEP. ' 

The Silver Medal will be given to the best Sheep-shearer in 
each of the Districts in which the Premiums for Sheep are in 
operation. 

CCNDITIONS. 

1. Money Premiums must be awarded by the District at each Competition 

to the amount of not less than £2. ^ ^ 

2, The District Convener will fix the time and place of Competition, ai^ , 
make aJI necessary arrangements. 
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3. The Medal shall not be awarded unless there are three competitors, and 
it shall always accompany the highest Money Premium. If two or more lots 
appear t6 be equally well executed, preference should be given to that executed 
within the shortest time. 

4. The Conveners shall report the particulars of the Competition and the 
award of the J udges to the Society, along with the Report of the Sheep Pre- 
miums in the District. 


Section 4. SWINE. 

DISTRICTS, 

1 . District of Moff<jJt, 

2 . The Distinct of Alford. 

Conveners of Committees, 

First District — J. J. Hope Johnstone, of Annandale, M.P. 
Second District — R. Farquharson of Haughton, 

1. For the best Boar belonging to a Proprietor or Factor — The 

Silver Medal, 

2. For the best Boar, ..... £4 

3. For the second best, ..... £2 

4. For the best Breeding Sow, . . . . £3 

5. For the second best, ..... £1 

The Money Premiums are restricted to Tenants and Proprietors 

farming the whole of their own lands. 

The above Premiums are given to each District for three con- 
secutive years. 

In 1863 

No. 1 is in competition for the third year. 

No. 2 for the first year. 

The R^ulaiions for Cattle Competitions ate generally to be held as appli- 
cable to the Premiums for Swine ; and the Convener and Committee of the 
Society’s Members in the District are accordingly referred to them. 

Four lots in each Class will warrant the award of full, and two lota of half 
Preminms. There must be at least two Competitors for the Med^. 

Blank Reports will be furnished to the Conveners of Distriota. These mnst 
he accurately filled up in all details, signed by the Convener,, md transmitted 
to the Secretary by the 1st of November 1863. 
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CLASS ill. 

DAIEY PRODUCE. 

DISTRICTS. 

1. The County of Wigfoivn. 

2. The County of Ayr. 

3. The District of NiAhsdale. 

4. The County of Lanarh 

Conveners of Committees. 

Fibst Distbict — ^D avid Griitluiei Stranraer. 

Sbcoto Distbict — S ir James Fergusson, Baxt., M.P. 

Thibd District — ^W illiam Maxwell of Carmchan. ‘ 

Foueth District — J ohn P. Alston of Mnirhom. 

1. BDTTEE. 

1. For the best sample of Cured Batter (not less than 14 lbs.) 

belon^ng to a Proprietor or Factor— The Silver 

2. For the best sample of Cared Butter (not less than 14 lbs.) 

& For the second best, . . . 


, 2 . OHBBSB. 

4. For the best couple of Sweet- Milk Cheeses belonging to a 

Proprietor or Factor — The Silver MedaL 

5. For the best couple of Sweet-Milk Cheeses, . £3 

6. For the second best, ..... £2 

The Money iVemiums are restricted to Tenants and Pro- 
prietors farming the whole of their own lands. 

The above Premiums are given to each District for three con- 
secutive years. 

In 1868 

Nos. 1, 2, and 3, axe in competition for the last vear. 

No. 4 for the first year. ^ 
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CONDITIONS. 

1. The Members* of the Society, resident within the Districts, are appointed 
CJommittees of Superintendence, for the purposes expressed in the Regulations 
for Cattle Competitions. Each Committee shall fix such general regulations 
as they may consider proper — and, in particular, the time and place of com- 
petition. 

2. Eight lots in any one Class will warrant an award of full, and four lots 
of half Premiums. There must be at least two Competitors for the Medal. 

3. Competitors must certify that the Butter and Cheese exhibited by them 
are average specimens of the produce of their Dairies in 1863 ; and that the 
quantity produced during the season has not been less than 1 cwt. of Butter, 
or 2 cwt. of Cheese. 

4. In the event of two or more competing lots being deemed equal in quality, 
the Premium shall be awarded to the Competitor who has made the larger 
quantity. 

5. The successful Competitors, before receiving the Premiums, are required 
to transmit to the Secretary a detailed Report of the whole process followed 
by them in the manufacture of their Batter or Cheese. 

6. Reports of the award of the Premiums to be lodged with the Secretary on 
or before the 1st November 1863. 
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CLASS IV. 

CROPS AND CULTURE. 

I.— SEEDS. 

The Society, with a view of aiding local Associations, gives 
the Silver Medal to the grower of the best Seeds for which Pre- 
miums in money shall have been awarded in the following dis- 
tricts ; — 

1. County of Fife : Convener, Alex. Bethune of Blebo. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial 3Elye Grass. 

2. County of Wigtown : Convener, Viscount Dalrjmple* 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Eye Grass. 

3. Connty of Ate ; Convener, Sir James Fergusson, Bart., M.P. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Eye Grass. 

4. County of Foefae : Convener, Sir John Ogiivy, Bart., M.P. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Eye Grass. 
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6. County of Stirlinc: Convener, Jotn Stirling of Kippen- 
davie. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Any variety of Beans. 

5. Tares. 

6. District of Wester Ross: Convener, Keith W. Stewart 

Mackenzie of Seaforth. 

1. Any variety of Wheat. 

2. Any variety of Barley. 

3. Any variety of Oats. 

4. Perennial Eye Grass. 

7. District of The Black Isle : Convener, Sir J. J. E. Mac- 

kenzie, Bart. 

1. Any variety of Barley. 

2. Any variety of Oats. 

CONniTIONS. 

1. In each District the Convener shs^ fix the time and place of Competi- 
tion, appoint the Judges, and make all other necessary arrangements, in con- 
currence with the other Members of the Society, and the local Association of 
the Distnct. Conveners will he furnished with blank Schedules for reporting 
the awards. 

2. The quantity shown in Competition by each Grower must not he less 
than three quarters of each vaiiely of Grain, or two quarters of Beans or 
Grass Seeds. To authorise the award of the Medal, there must at l^t he two 
Competitors. The first Frimnium awarded by the District shall not be less than 
iSl for each kind of Ibir which a Medal is claimed. 

3. The Judges he guided in their awards— -1st, By the purity of the 

Seed ; M, III &om extraneous seeds ; and, 3d, Where there is an 

equidity in Hiess ri^lfects, by the weight. 

4. Suecessful Competitors must immediately transmit, free of expense, two 
quarts of each kind of seed, addressed to the Secretary at the Society’s 
Museum, George IV. Bridge, Edinburgh. 

5. The Returns must show, as accurately as possible, the prodtzce ^ fs^ 
perial acre, also the altitude, exposure, and nature of the sfil osa #^£4 the 
crops were raised, together with the dates of sowing mad zOapl^ aiidihe 
weight per bushel. The varieties for which Premiums hive been given must 
be named. Reports of the several Competitioim must be lodged bj the 1st of 
Kovember. 

<j2 
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6. The medals will be continued in each District for five consecutive years. 
Applications from other Districts must be lodged with the Secretary of the 
Society by Ist November next. 

2. PLOUCHUSTG COMPETITIONS. 

The Silver Medal will be given to the winner of the first Pre- 
mium at Ploughing Competitions, where there are fifteen Ploughs, 
and Premiums to the amount of Three Sovereigns, provided a 
Peport in the following terms is made to the Secretary, within 
one month of the Competition, by a Member of the Society, and 
the undernoted conditions have been observed : — 

PORM OF REPORT. 

I of Member of the Highland 

and Agricultural Society, hereby certify, that I attended the 
Ploughing Match of the Association at 

in the Countv of on the when 

V 

ploughs competed ; of land was assigned to each, and 

hours were allowed for the execution of the work, 
The sum of £ was awarded in the following propor- 

tions, viz — 

[Here enumerate the names and designations of successful Com- 
petitors^] 

OORUITIOIJS. 

X. AR Matches must be at the instance of a local Society or Ploughing 
Association, and no Match at the instance of an individual, or confined to the 
tenants of one estate, will be recognised. 

2. The title of such Society or Association, together with the name wid 
address of its Secretary, must he registered with the Secretary of the Highland 
and Agricultural Society, No. 6 Albyn Place, Edinburgh. 

3. Not more than one Match, in the same season, can take place, within 
the bounds of the same Society or Association. 

4. AH Reports must he lodged within one month of the date of the Match, 
and certified by a Member of the Society who was present at it. 

5. A Member can only report one Midch, and a Ploughman can only cany 
one Medal, in the same season. 

6. To warrant the Medal, there must have been fifteen Ploughs in Compe- 
tition, and Three Pounds awarded in Premiums. 

7. Ploughmen shall not be allowed any assistance, and their work must not 
he set up nor touched by others; on land of average tenacity the ploughing 
shduld be at the rate of an imperial acre in ten hours, and attention should be 
given to the sufiSclency of the work below, as well as to its neatness above the 
surface. 
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3. REAPING MACHINES. 

The Silver Medal will be given to the Servant found most 
expert at a trial of Reaping Machines, when not fewer than four 
were in operation, and Premiums to the amount of Two Sove- 
reigns were awarded. Reports must be lodged with the Secretary 
by a Member who has inspected the work, not later than the 1st 
of November. 

4. MEDALS IN AID OP PRBMI0MS GIVEN BY LOCAL SOCIETIES. 

The Society being anxious to co-operate with local Associations, 
will give a limited number of Silver Medals annually, in addition 
to the Money Premiums awarded in the district 

1. Stock. — To Local Societies not on the list of District Compe- 
titions, awarding Premiums for Stock to the amount of £10, 
and reporting their Shows to the Secretary — ^The Silver 
Medal for the best Male and for the best Female animal of 
any Pure Breed. 

Applied for by the Forbes and Fordyce Association — ^Convener, 
Sir John Stuart Forbes of Pitsligo, Bart. 

Western District of Mid-Lothian Association — Convener, Peter 
M^Lagan of Pumpherston. 

Penicuik Society — Convener, the Right Hon Sir George Clerk, 
Bart 

Buchan Society — Convener, George Baird of Strichen. 

Wester Ross Club — Convener, Keith W. Stewart Mackenzie of 
Seaforth. 

Spey, Avon, and FidSochside Association — ^Convener, Sir George 
H^phmoh Grant, Bmir. 

^Imarno^ Society — Convener, Colonel Ferrier Hamilton. 
Avondale Moiety — Convener, J, P. Alston of Muirbum, 
Dalbeattie Society — Convener, Wellwood BL Maxwell of 
Munches. 

Black Isle Society — Convener, Sir J. J. B. Mackenzie, Bart 
Fettereaim Club — Convener, Lieutenant- Colonel of 

the Bum. 

Mauchline Society— Convener, C. V. BL Ctabapbdi Af Neth^- 
place, ' 
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2. Wooii. — ^Fop the best sample of the following wools : — 

Laid Cheviot, washed. 

Laid Gross, washed. 

Laid Blackfaced, unwashed. 

Hog, White Cheviot. 

White Long. 

The Silver Medal for each variety. 

Allied for by the Inverness Farmers* Club, and subject to its 
conditions — Convener, Henry W. White of Monar, 

3. For the best managed Farm — ^The Silver Medal. 

A’pplted for by the Nairnshire Society — Convener, Wm. Alex- 
ander Stables, Cawdor Castle. 

Inverness Society — Convener, Arthur Forbes of Culloden. 

Kincardineshire Club — Convener, Sir John S. Forbes, Bart 

Mauchline Society — Convener, C. V. H. Campbell of Nether- 
{daee. 

4 For the best managed Dairt — ^The Silver Medal. 

f&r by the Mauchline Society — Convener, Golond 
Ferrier Hamilton. 

6. For, the best managed Greek Crop — ^T he Silver Medal. 

Apfii^d for hj the Bute Society — Convener, James Muir, 
Barone Park. 

lavemess Society — Convener, Arthur Forbes of Culloden. 

Leochel-Cushnie Society — Convener, A. Forbes Gordon of Bayne. 

Clackmaiman Society — Convener, James Johnstone of Alva. 

Fettercaim Club — Convener, Lieut.-Colonel Maclnroy of the 
Bum. 

Mauchline Society — Convener, C. V. H. Campbell of Nether- 
place. 

Eancardineshiie Club — Convener, Sir John S. Forbes, Bart. 


6, For the best managed Hay Crop — The Silver Medal. 

Apfliedfor by the Clackmannanshire Society — Convener, James 
Johnstone of Alva. 
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7. For the best kept Fe^tces — T he Silver Medal. 

No application. 

8. To the Labourer most expert and efficient in opening and 

filling Brains, and otherwise executing the works necessary 
in thorough Draining — ^The Silver Medal. 

No Application. 

9. To the most expert Hedge-cutter— The Silver Medal. 

No Application. 

The Medals to be issued will be limited to ten in each class, 
except No. 1. 

The Money Premiums given in the District must be £2 in each 
case, and in No. 1, £10. 

Beports of the several Competitions, and applications for Medals 
in 1864, must be lodged by 1st November next. 
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CLASS V. 

COTTAGES AND GARDENS. 

The following Premiums are ofiFered for competition in the 
Parishes after mentioned. The Medals and one-half of the Pre- 
miums are given by the Society, and the other half is contributed 
by the respective Parishes. 

COTTAGES. 

1. For the best kept Cottage in each Parish — One Pound Five 

Shillings; and where there are four Competitors — The 
Silver Medal. 

2. For the second best — One Pound. 

3. For the third best — ^Fifteen Shillings. 

GAEDEES. 

* 

1. For the best kept Cottage Garden in each Parish — One 

Pound Five Shillings ; and where there are four Oompeia- 
tors— -The Silver Medal. 

2. For the second best — One Pound. 

3. Wm the third best— Fifteen Shillings. 

Aberdeenshire, 

Lbochei.-Cushnie— C onvener, Arthur Forbes Gordon of Bayne. 
Stbichejt— C onvener, George Baird of Strichen. 

Fifeshire, 

Newburgh and Abdie — C onvener, Dr Lyell, Newburgh. 

Stewartry of Kirkcudbright, 

% 

Uer — C onvener, Wellwood K Maxwell of Munches. 

JLamrkshire, 

Ljlmingtoit — C onvener, Alexander Baillie Cochrane of Lamington, M.P. 
Lesmahagow — C onvener, W. E. Hope Vere of Blackwood. 

Covington — C onvener, Sir Wyndham Carmichael Anstcuther, Bart. 
Dougbas — C onvener, Thomas Bennie Scott, Castle Mains. 
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Perthshire. 

St Martins — Convener, William Macdonald Macdonald of St Martins. 


Boxhurghshire. 

Ancbum — C onvener, Sir William Scott of Ancrum, Bart., M.P. 

Wigtownshire. 

Kirkcolm — C onvener, David Guthrie, Stranraer. 

Leswaxt — C onvener, Sir Andrew Agnew of Lochnaw, Bart., M.P. 
Port-Patrick — Convener, Sir Edward Hunter Blair, Bart. 

Old Luce — Convener, Sir John C. Dairy mple Hay of Park Place, Bart. 

CONDITIONS. 

1. Competitions may takei^ place in the different Parishes for Cottages and 
Gardens, or for either separately. 

2. The occupiers of Gentlemen’s Lodges and Gardeners’ Houses, as well 
as Gentlemen’s Servants occupying Cottages in the Policies or on land in 
the natural possession of their masters, are excluded. The inspection must 
be completed by the 1st of October. In making the inspection, the Conveners 
may take the assistance of any competent judge. 

3. The annual value of each Cottage, with the ground occupied in the 
parish by a Competitor, shall not exceed £5 sterling. A Competitor who has 
gained a Premium in a previous year cannot compete again for the same or a 
lower Premium. 

4. If the Cottage is occupied by the proprietor, the roof must be in good 
repair ; if the roof is of thatch, it must be in good repair, though in the occu- 
pation of a tenant. The interior and the external conveniences must be clean 
and orderly — the windows must be free of broken glass, clean, and affording 
the means of ventilation. Dunghills, and all other nuisances, must be removed 
from the front and gables. Xu awarding the Cottage Premiums, preference 
will be given to Competitors who, in addition to the above requisites, have dis>- 
played the greatest^ in ornamenting the exterior of their houses, and the 
ground in and at tifie gables. 

B. In es^aMng the claims for the Garden Premiums, the Judges should 
have in view — the suflclency and neatness of the fences ; the cleanness of the 
ground, and neatn^dls of the walks ; the quality of the crops ; the general pro- 
ducdveness of the garden ; and the choice of crops. 

6. Beports, stating the number of Competitors, the names of saeoassful 
parties, and ^ nature of the exertions which have been made by them, must 
be transmitted by the Canvenezs to the Secretary on or.belbre Ist.eCHotmnber 
next. ' , , 

Parishes desirous of these Premiinns must lodge ai^^iBaiions wi^ the Secre- 
tary <m dr before the 1st Ndyember neart. 
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MEDALS FOR COTTAGES OR GARDENS. 

The Society will issue annually twelve Medals to local Asso- 
ciations or individuals, who at their own expense establish Pre- 
miums for Cottages or Gardens. 

The Medals will he issued upon a Report by a Member of the Socie^, 
in the terms required by the preceding conditions, describing the merits 
of the Cottages or Gardens. The Reports to be lodged with the Secre- 
tary on or before the 16th October 1863. 

Applied for by 

The Lanark Horticultural Society. 

The Eastern District of Stirling. 

The Proprietors of Lundin. 

The Parishes of Forglen and Alvah. 

The Mauchline Horticultural Society. 

The Newburgh Gardening Socieiy. 

The Conan and Maryhurgh Gardening Society. 

The United East Lothian Society. 

The Logioalmond and Glenalmond Horticultural Socieiy. 

Arthur Forbes Gordon of Rayne. 

Archdeacon Bisset of Lessendrum. 

IMPROyiNG EXISTING COTTAGES. ; ^ 

To the Proprietor in Scotland who shall report the Improvement 
c£ tfaA grea^t number of Cottages in years 1860, 1861, and 
1862— The Gold Medal. 

BTJILDING NEW COTTAGES. 

To the Proprietor in Scotland who shall report the Erection of 
the greatest number of approved Cottages during the years 1859^ 
1860, 1861, and 1862— The Gold Medal. 

COimiTIONS. 

I. dainis for the above Premiums must be lodged with 6ie Secretary on or 
before the 1st of October next to allow an inspection to be made of d!f- 
foeni Cottages.. The Inspection will be conducted by a Committee of the 
Society’s Members, and Reports mnst be transmitted to the Secretary on or 
before the 1st November, 

R. The annual value of the Cottle or Cottages separately, wiGi the garden 
ground, must not exceed £5. 

3. In estimating the claims of Competitors, the foRowing points will be lepit 
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in view : — ^the external appearance of the Cottages ; their internal accommo- 
dation ; the arrangements of the outhouses ; the means of drainage and ven- 
tilation ; and the expense of the building or of the alteration, compared with 
its durability and accommodation. When the Cottages of one Competitor are 
superior in style and comfort to those of another, though not so numerous, the 
Inspectors will give them the preference, provided they amount at least to 
three, and have been erected at a moderate expense. 

4. Parties competing will forward to the Society Plans, Specifications, and 
Estimates, of which, and of all information sent therewith, copies may be taken 
for publication, if the Society shdl see fit, and the originals returned to the 
parties within six mouths, if desired. 

AOCOMMODATIOSr FOR PABM-SERVAKTS. 

To the Proprietor in Scotland who shall have Erected on his 
estate the most approved Farm-buildings in reference to the proper 
accommodation of Farm-servants — ^The Gold Medal. 

Eeports, Plans, and Specifications to be lodged by the 1st BTovember 



AGRICULTURAL MEETING 

AND 

6E17EBAL SHOW OF STOCK AND IMPLEMENTS, 

AT 

KELSO, 

Os OJHB SB, 4th, 5th, ahd 6th of August 1863. 

HIS GRACE THE DUKE OF ARGYLL, K.T., 
President of the Soeiety, 

HIS GRACE THE DUKE OF ROXBURGHE, K.T., 
Chairman of the Local Committee, 

The District connected with the Show comprises the Counties 
of Bbhwick, Eoxbuhgh, Selkirk, and Peebles. 

GENERAL ARRANGEMENTS. 

STOCK 

To be entered with the Secretaiy on or before Friday, 19th June. 
Received in the Yard on Monday 3d August, and between 5 
and 6 a.h. on Tuesday, 4th Au^st. 

Judged at 7 A.1C. on Tuesday, 4th August. 

Exhibited Tuesday, Wednesday, and Thursday, 4th, 5th, and 6th 
August. 

IMFLEMEHTS 

To be entered with the Secretary on or before Friday, 19th June. 
Received in the Yard on Saturday and Monday, 1st and 3d 
August. 

Exhibited Tuesday, Wednesday, and Thursday, 4th, 5th, and 
6th August. 

TERMIKATIOH OF SHOW. 

Thursday, 6th August, at 5 p.m. Stock and Implements may 
remain in the Yard till Friday afternoon. 

The Competition is open to Exhibitors from all parts of the 
United Kingdom. 

Members of the Society are exempted from entry-money of 2 J 
per cent, on premiums for Stock. They are admitted to the Show- 
Yai^ at half-price during the judging of Stock. At other periods 
they have free access. 
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PREMIUMS. 

CLASS I.-CATTLE. 

SHORT-HORH. 

iSECTtOH 

1 Best Bull calved before 1st Jan. 1861, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best The Bronze Medal. 

Breeder of Best Bull, The Silver Medal. 

2 Best Bull calved after 1st Jan. 1861, . Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, The Bronze Medal. 

3 Best Bull calved after 1st Jan. 1862, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best The Bronze Medal, 

4 Best Cow of any age, Fifteen Sovereigns. 

Second best, ........ Eight Sovereigns. 

Third best, . . . . • • . . . The Bronze Medal. 

5 Best Heifer calved after 1st Jan. 1861, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best> The Bronze Medal. 

6 Best Heifer calved after 1st Jan. 1862, Eight Sovereigns. 

Second best Four Sovereigns. 

Third best, The Bronze Medal. 

POLLED (ABERDEEN OR AKGUS). 

7 Best Bull calved before 1st Jan. 1861, Twenty Sovereigns. 
Second best, ......... Ten Sovereigns. 

Third best, The Bronze Medal. 

Breeder of Best Bull The Silver Medal. 

8 Best Bull calved after 1st Jan. 1861, Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, ......... The Bronze Medal. 

9 Best Bull calved after 1st Jan. 1862, Ten Soverei^S. 
Second best, .......... Five Sovereigns- 

Third best, The Bronze Medal. 

10. Best Cow of any age, . . . . . Fifteen Sovemgns. 

Second best, Eight Sovereigns. 

Third best The Bronze Medal. 

11 Best Heifer calved after 1st Jan. 1861, ^ Ten Sovereigns. 

Second Five Soverrfgns. 

Third . . ..... . The Bronze Medal. 

, 3fest Heifer calved affer 1st Jan- 1862, Eight Sovereigns- 
^condbest, Four Sovereigns. 

t%(itdbest . * - * . • - V • The ftronze Medal. 
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POLLED (GALLOWAY). 

Section 

13 Best Bull calved before 1st Jan. 1861, 

Second best, 

Third best, 

Breeder of Best BuU, 

14 Best BuU calved after 1st Jan. 1861, . 

Second best, 

Third best, 

16 Best Bull calved after 1st Jan. 1862, 

Second best, 

Third best, 

16 Best Cow of any age, 

Second best, 

Third best, 

17 Best Heifer calved after 1st J an. 1861, 

Second best, 

Third best, 

18 Best Heifer calved after 1st Jan. 1862, 
Second best, ......... 

Third best, . 


AYRSHIRE. 

18 Best Bull calved before 1st J^. 1861, 

......... 

!Piirdbeet» • ........ 

[feeder of Best Bull, . .... . 

20 Best Bull calved after Ist Jan. 1861, 

Second best, 

Third best, 

21 Best Cow in Milk of any age, . . . 

Second best, 

Third best, 

22 Best Cow in Calf of any age, ... 
Second best, ......... 

Third best, ......... 

23 Best Heifer c^ved after 1st Jan. 1861, 

Second best, . . . . 

Third best, 

24 Best Heifer calved after 1st Jan. 1862, 

Second best, . 

Third best, 


Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Medal. 
The Silver Medal. 
Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Fifteen Sovereigns. 
Eight Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Bight Sovereigns. 
Four Sovereigns. 
The Bronze Medal. 


Twenigr Sorvemghs. 
Ten Sovereigns. 

The Bronze Medal. 
The Silver Medal. 
Twenty Sovereigns. 
Ten Sovereigns. 

The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal. 
Eight Sovereigns. . 
Four Sovereigns. 
The Bronze Medal. 
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HIGHLAND. 

Section 

25 Best Bull calved before 1st Jan. 1860, 

Second best, 

Third best 

Breeder of Best Bull, 

26 Best Bull calved after 1st Jan. 1860, 

Second best, • 

Third^best, 

27 Best Cow of any age, 

Second best, 

Third best, ......... 

28 Best Heifer calved after 1st Jan. 1860, 

Second best, 

Third best ......... 

29 BestHeifercalvedafter 1st Jan. 1861, 

Second best, 

Third best, , . . . . . . . 


EAT STOCK. 

30 Best Ox of any Pure or Cross breed 

calved after 1st Jan. 1860, . . Medium Gold Medal 

Second best, The Silver Medal 

, Third best, ......... The Bronze Medal. 

31 Best Ditto, after 1st Jan. 1861, . . Medium Gold Medal 

Second best, , . . . , . . . . . The Silver Medal 
Third best, The Bronze Medal. 

32 Beat Ditto, after 1st Jan. 1862, . . Medium Gold Medal 

Se^ndbest, The Silver Medal 

Third best, ... ...... The Bronze Medal. 

33 Best Highland Ox calved after Ist 

Jan. 1850, . . . • . . . . Medium Gold Medal 

Second:bei^4> The Silver Medal 

The Bronze Medal 

M 1860, • . Medium Gold Medal 

The Silver Medal 

best, The Bronze Midid. 

^ Be^ Cross Heifer calved after Ist 

Jan: 1861, . Medium Gold Medal 

Second best, . . . . . . . . . The Silver Medal. 

Third best, ......... The Bronze Med^. 

36 Best Ditto, after Ist Jan. 1862, . , . Medium .Gold Medal 
Second be^ . * . ... . . . The Silver Medal 

Third best, . . . . . . . . . . The Bronze Medal* 


Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Medal 
The Silver Medal. 
Twenty Sovereigns. 
Ten Sovereigns. 
The Bronze Medal. 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal 
Ten Sovereigns. 
Five Sovereigns. 
The Bronze Medal 
Eight Sovereigns. 
Four Sovereigns. 
The Bronze Medal. 
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CLASS n-HOBSES 

FOR AGRICtn:.TXJRAL JPUEPOSBS. 

Seotioh 

1 Best Stallion foaled before Ist Jan. 

I860, • Thirty Soverei^s. 

Second best Fifteen Sovereigns. 

Third best, The Bronze Medal. 

Breeder of best Stallion, The Silver Medal. - 

2 Best Entire Colt foaled after 1st Jan. 

1860, * . Twenty Sovereigns. 

Second best, Ten Sovereigns. 

Third best, The Bronze Medal 

3 Best Entire Colt foaled after 1st Jan. 

1861, Fifteen Sovereigns. 

Second best, Eight Sovereigns. 

Third best, The Bronze Medal 

4 Best Entire Colt foaled after 1st Jan. 

1862, ... 1 Ten Sovereigns. 

Second best, .......... Five Sovereigns. 

ThMbest, . . . . . . . .. . The Bron^ Medal 

6 Best Mare (with Foal at foot) foaled , 

before 1st Jan. 1860, ... . . Twenty Shve^lgns. 

Second best, - Ten Soyer^igBfe. . 

Piij^best, . . . ..... . .. The Bronze Medal 
B^r|||ii;i;.Mare Qn foal) foaled before 1st . 

Jan; l&W, . ....... Fifteen Sovereigns. 

Second best, • • * • Eight Sovereigns. 

Third best, . The Bronze Medal. 

7 Best FiUy foaled after Ist Jan. 1860, Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

5 Best Filly foaled after 1st Jan. 1861, Eight Sovereignsi 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

9 Best Filly foaled after Ist Jan. 1862, Six Sovereigns. 

Second best, Three Sovereigns. 

Third best, The Bronze Medal 

EXTRA. 

10 Best thorough-bred Horse to serve in the iHstni^ 
Fifty Sovereigns. 
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CLASS in. -SHEEP. 


LEICESTER. 

Section 

1 Best Tup not more then four shear, . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze Medal. 

2 Best Dinmont or Shearling Tup, . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best^ • . The Bronze Medal. 

3 Best five Ewes not above four shear, Eight Sovereigns. 
Second best, ......... Four Sovereigns. 

Third best, The Bronze Medal. 

4 Best five Shearling Ewes or Gimmers, Eight Sovereigns. 

Second best, . Four Sovereigns. 

Third best, ......... The Bronze Medal. 

CHEVIOT. 

5 Best Tup not more than four shear, ' Ten Sovereigns. 

Second best, . Five Sovereigns. 

Third best, The Bronze Medal. 

6 Best Binmont or Shearling Tup, . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, . * The Bronze Medal. 

7 Best five Ewes not above four shear, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, • The Bronze Medal. 

S Best five Shearling Ewes or Gimmers, Eight Sovereigns. 
Second best, Four Sovereigns. 

Third best, . The Bronze Medal. 


.BLACKEAOBD. 

f not more than four shear, . Ten Sdverei^s. 

^^^hd best, ... . .. . . . . Five Sovereigns. 

Third best, . ^ . The Bronze Medat 

10 Best Dinihont or Shearling Tup, . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, The Bronze MedaL 

11 Best five Ewes not above four shear, Eight Sovereigns. 

Second best, . Four Sovereigns. 

l^ird best, . . . - . . . . . * The Bronze Medal. 

'■ d 
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Seotion 

12 Best five Shearling Ewes or Gimmers, 

Second best, . 

Third best, 


Eight Sovereigns. 
Four Sovereigns. 
The Bronze Medal. 


SOUTHDOWK. 


13 Best Tup not more than four shear, . Ten Sovereigns 

Seeond best, . Five Sovereigns. 

Third best, The Bronze Medal. 

14 Best Dinmont or Shearling Tup, . . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, . The Bronze Medal. 

15 Best five Ewes not above four shear. Eight Sovereigns. 

Second best, . . . Four Sovereigns. 

Third best, The Bronze Medal. 

16 Best five Shearling Ewes or Gimmers, Eight Sovereigns. 

Second best, Four Sovereigns. 

, Third best, The Bronze Medal. 

liOKO-WOOliLED 0®HEB ®HAK LBIOESTEB. 

. 17 Best Tup not more than fdur shear, . Ten Sovereigns. 

a ' J3-1 A -ciiJ CJ 


Third best* , . , . ^ . . . * The Brcmiie Me^l. 

18 Best five Gimmers or Ewes mot more ^ ^ = 

. ^ than fonr shear, * . . . . . Eight SoTe^e^s. 

Semud ^ Four Sovereigns. 

. . . • ... . • The Bronze Medal. 

SHOET-WOOLLEO O'THER a^HAir SOOTHDOWXf. 

19 Best Tup not more than four shear, . Ten Sovereigns. 

Second best, Five Sovereigns. 

Third best, • . . The Bronze Medal 

20 Best five Gimmers or Ewes not more 

than four shear, Eight Sovereigns. 

Second best, . Four Sovereigns. 

Third besl^ ......... The Bronze Medal 

ESTBA. 

21 Best five Shearling Wethers of any 

Gross, Medium Gold Medal 

Second best, . . . The Silver Medal. 

Third best, The Bronze Medals 
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CLASS IV.-SWINE. 


Section 

1 Best Boar, large Breed, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze Medal. 

2 Best Boar, small breed, Eight Sovereigns. 

Second best, Four Sovereigns. 

Third best, The Bronze MedaL 

3 Best Sow, large breed, Six Sovereigns. 

Second best, Three Sovereigns. 

Third best, . The Bronze Medal. 

4 Best Sow, small breed, Six Sovereigns. 

Second best, .......... Three Sovereigns. 

Third best, The Bronze MedaL 

5 ^st Pen of three Pigs, not exceeding 

8 months old, large breed, . . . Four Sovei^igns. 

Second best, . Two Sovereigns. 

Third best, . . The Bronze Medal. 

6 Best Pen of three Pigs, not exceeding 

8 months old, small breed, . . . Four Sovereigns. 
Second best, Two Sovereigns. 

Third best, The Bronze Medal. 

BXTKA STOCK. 


Stock not included in the Sections for Competition maj be ex- 
hibited as Exira, and will receive Honorary Premiums when 
specially commended. 

CLASS V.-POTJLTEY. 

Coloured Doekino. 

Sbotioe 

1 Best Cock and 2 Hens The Silver Medal. 

Second best, . . Tlie Bronze Medal. 

2 Best Cockerel and 2 Pullets, .... The Silver Medal, 

Second. b^d, ;i . . V The Bronze M<^al. 

‘ WSITB DoKKINS. . 

■ B^:Be^^^ 4Dd 2Hens, . . ... . The 'Silver hleda!. 

, " j&S^rd b^^ . The Bronze MedaL 

4 Best Codcerel and 2 Pullets, .... The Silver Medal. 

Second best, The Bronze MedaL 

Coloured Cochin-China. Vf 

5 Best Cock and 2 Hens, . . .. . .. . The. Sil^ 

Second best, . .. . . , . \ . . TheJ^rj^sedKe^. 

6 Best Cockerel and 2 Pullets, . . . ^^.^^ft^Medal. 

Second best, . . Thdl^^miize Medal. 
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Sbctiobt 

White Cochin-China. 

7 Best Cock and 2 Hens, ....... 

Second best, 

8 Best Cockerel and 2 Pullets, . ; . • 

Second best, 

Bbamahpqotea. 

9 Best Cock and 2 Hens, 

Second best, 

10 Best Cockerel and 2 Pullets, .... 

Second best, 

Malay. 

11 Best Cock and 2 Hens, 

Second best, 

12 Best Cockerel and 2 Pullets 

Second best, , . . 

Spanish. 

13 Best Cciek and 2 Hens, . . . . ' . . • 

Second best, . . * . , . , - • 

'14 Best Cockerel and 2 Pullets, • i . < • 
1 •» Secoddbest, , . . - . . • . • 

Golpbn Hambttso. 

15 Msi Ooek and 2 Heps, r . , t . • 

Second best, . . . . . . ■ 

16 Best Cockerel and 2 Pallets, . . . 

Second best, . . . . . . . . 

SiLYEB HAMBOBO. 

17 Best Cock and 2 Hens, . . . , . . 

Second best, 

18 ]^st Cockerel and 2 Pallets, . . . 

Second best, 

Popish, 

19 Best Cock and 2 Hens, - 

Second best, . . . . . .. . ... 

20 Best Cockerel and 2 Pallets, ... 

. Second best, . . . . , . . .. .. 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 

. The Bronze Medal. 


The Silver Medal. 
The Bronze Medal. 
The Silver Medal. 
The Bronze MedaL 


The Silver Medal. 
The Bronze MedaL 
The Silver Medal. 
The Bronze Medal. 


The Silver Medal. 
TheBroiize MedaL 
The Silver MedaL 
The Bronze Medal. 


The Silver Medal. 
The Bronze Medal 
The Silver Medal. 
The Bronze Medal 


The Silver Medal. 
The Bronze MedaL 
The Silver Medid. 

. The Bronze MedaL 


The Silver MedaL 
The Bronze Medid. 
The Silver MSdaL 
The Bi^ze Medad. 
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Section 

Game. 

21 Best Cock and 2 Hens, The Silver Medal. 

Second best, The Bronze Medal. 

22 Best Cockerel and 2 Pullets, . . « The Silver Medal. 

Second best, • The Bronze Medal. 

Ant OTflEE Beeed^ 

23 Best Cock and 2 Hens, . . i . . 

Second best, 

24 Best Cockerel and 2 Pullets, . . . 

Second best, • 

Bantams. 

25 Best Cock and 2 Hens, .... 

Second best, . 

26 Best Cockerel and 2 Pullets, « . 

Second best, 

Capons — Of any Breed , 


27 Best 3 Capons, The Silver Medal. 

Second best, , • The Bronze Medal. 

Ducks — White Ayh ^ ry . 

28 Best Drake and 2 Ducks, .... The Silver MMal. 
Second best, ...» k ... . The Bronze Medal. 

Ducks— jBowsw. 

2& Best Drake and 2 Ducks, . k . . The Silver Medal. 
Second best, .... k ... . The Bronze Medal. 


Ducks — Any other Breed. 

30 Best Drake and 2 Ducks, . . . . The Silver Medal 

Second best, . . . . . - . . The Bronze Medal 


The Silver Medal. 
The Bronze Medal 
The Silver Medal 
The Bronze Medal 


The Silver Medal. 
The Bronze Medal* 
The Silver Medal 
The Bronze Medal 


31 ^ Hens, . « . . * The Silver Medal 

" f l . ...... i . The Bronze Medal 

Turkeys — Any other Breed. 

32 Best Cock and 2 Hens, The Silver 

Second best, ......... The Bronze 


Geese. . v ■ 

83 Best Gander and 2 Geese, ... . 

Second bes^ . . . . . .... : 
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CLASS VI -mPLEMENTS, 

Note.^lPremiums for Implements and Machinery have been 
withdrawn, and trials during the currency of a Show are to be 
discontinued, in terms of a report approved of by a General 
Meeting of the Society on 21st January 1863. [Reference is 
tnide to General Regulations 35, 36, and 37, for the tenns on 
which Implements may now be exhibited, and the conditions 
under which they will be tried and rewarded. 


REGULATIONS. 

GENERAL CONDITIONS. 

1. Members of the Society are admitted to the Show- Yard without payment 
on exhibiting a Member^ s Tieiet^’’ except during the inspection by the Judges, 
when 5s. will be charged. Tickets will be sent to all Members residing in the 
Dis^et coimected with the Show — ^the counties ofBerwick, Roxburgh, Selkirk, 

Peebles. Members residing in other localities must apply for Tickets at 
the Secretary’s Ofice, 6 Albyu Place, Edinburgh,, not lo^er than ihe'25th of 
July*'. . ' ■ - ' - ■ ' ' : 

2, Sf^k must be '^e pibperty, and in Che po^ession, of the Exhibitor from 
l&e date of the Ce^dcate of 'Entiy, and. the exadt ^ miM be In the 
CJmtidcate. 

J&yidpnc^ may be required that Stallions and. Bulls hate had produce. 

^ iin^ Calves previotiSto t^eShb#,)shd when exhibited, 

dbey. eiCto be In milk or in calf; if in milk, birth must have been within 
9 months previous to the Show ; if in calf, birth must be certified wiHiis 4 
months after the Show. ' 

5. Heifers in Section 5 (two-year-old Short-hom Heifers), must be in calf 
when exhibited, and birth must be certified within 9 months afler the Show. 

6. Mares in Section 5 must have produced foals after 1st January 1S63, 
and foals must be at foot, except when death can he proved. Mares in totion 6 
must be in foal, and awards will be suspended till birth is certified. 

7. The prize thoroughbred Horse in Section 10 shall be bound to serve 
mares within the district, subject to the regulations of the local Committee. 
The number of mares not to exceed ^hty, and five pounds to he paid for each. 

8. Ewes and Gimmers must be taken from regular breeding fio^, and 
Ewes must have reared I»ambs in 1863. 

9. An animal which has gained a first premium at a General Show of the 
S^iety cannot again compete in the same class, but the Medium Gold Medal 
win be awarded to any animal exhibited as extra Stock, which has previausly 
obtained the Society’s first Premium as an aged Stallion, BulL or Cow, 

10. Ho animal shall bear on its rug, harness, pail, or Mher fitting^^ iiy 
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initial, crest, or other mark of ownership, nor be distinguished otherwise than 
by the namber indicating its place in the Catalogue. 

11. Except for extra Stock, Commendations will only be given for one lot 
in. each Section — the fourth in merit. 

12. The violation by an Exhibitor of any one of the Emulations will in- 
volve the forfeiture of all Premiums awarded to him. 

13. Should it be proved to the satisfaction of the Directors that an animal 
has been entered under a false name, pedigree, or description, for the purpose 
of misleading the Directors or Judges as to its qualification or properties, the 
case shall be reported to the first General Meeting, in order that the Exhibitor 
shall be disqualified from again competing at the Society’s Shows, and his name, 
if he be a Member, struck from the roH. 

14. When an animal has previously been disqualified by the decision of any 
Agricultural Association in Great Britain or Ireland, such disqualification shall 
attach, if the Exhibitor, being aware of the disqualification, fail to state it and 
the grounds thereof, in his entry, to enable the Directors to judge of its yisdidity. 

Id. Protests against the awards of the judges must be lodged with the 
Secretary not later than Ten a.m. on Wednesday, 5th August, and parties must 
be in attendance at the Committee-room, in the Show-Yard, at Eleven^ when 
protests will be disposed of. . . 

16. The Society will not be liable for any loss or damage which Stock, 
Implements, or other articles may sustain at the Show, or in consequence of 
havmg been sent to it 

The decisions of the Judges, as oonfim^ed by the Directors, are final, 
and no appeal is competent. 

10; The Premiums awarded will be paid afi^ the 1st Kovember 1863. 

CERTIFICATES OF ENTRY FOR STOCK, 

19. Every Lot mast be intimated by a Certificate of Entry lodged not later 
the of June, Printed forms will be issued on application io the 
Sec^taxy, or to Egbert Curry, Esq., Eelso, the local secretary. 

^2^. Secretary will attend at Kelso on the 18th and I9th of June, to 
th^ entries. 

21. Admibion-orders to the Yard for Stock and Servants will be forwarded 
by post previous to the Show. 

22., the Somety, shall pay as Entry-Money for 

2^ per cent, bn the highest.Pmmiom for which the Entry 
may show three lots of Stock in each Section free, but must 
.pay ^ihe same percentage on the Premium for each additional lot. The Entry- 
Money Rir Poultry is 2s. 6d. on each lot, and Members may show two lots free 
in each Section. 


STAnu RENT. 

‘ 23. Covered aoeommodatiein wiU be provided for the whole of the Stock, and 
the following rates shall be paid by all Exhibitors at the time of making their 
Entries: — 
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s. d. 

Stallions, 3 year old, and 2 year old Entire Colts 10 0 

411 other Horses and Cattle 2 years old and upwards.... 7 6 

Yearling Colts, Fillies, Bulls, and Heifers 5 0 

Sheep and Swine, per pen 5 0 

Poultry, per coop — 2 6 


ABHISSION OF STOCK. 

24. The Yard will be open for Stock on Monday 3d August, and between 
Five and Six o'clock on the morning of the 4th. No Stock will be admitted 
after that hour. 

25. No Exhibitor shall be permitted to remove Cattle, Sheep, or Swine from 
the Yard till Five p.m. on Thursday 6th August, except on certificate by the 
Yeterinary Surgeon employed by the Directors. 

26. Horses may be withdrawn at Six each evening on a deposit of £2 for 
each animal, which shall be forfeited if the animal is not brought back at Six 
o’clock the following morning. Orders for withdrawal must be applied for, and 
deposits lodged at the Secretary’s Ofdce in the Show Yard, between the hours 
of 4 and 6 p.m. 

27. Servants, in. charge of Stock must bring their own buckets or pails. A 
first bedding for Horses, Cattle, and Swine, will be provided by the Society, 
but all other fodder and food for Stock will be supplied, at fixed prices here- 
after to be published, by a Contractor employed by the ^iety. 

piACXNa and judginq stock. 

; 2S, A Special comniittee will superintend the placing of Stock. Exhibitors 
may see their Stock pro|)erly placed, but they must immediately th^eafter retire ; 
and on no fret&xi shall any other parM^ ^ permitted to enter ^ until 
it. is opened to the public. 

2^. One .mvfoit will be admitted iHth each lot. Bulls must be secured 

^iii^;er, 8exew,m the xiose> with a chain ot rope attadied. Stock shall be 
dl^^ak^ed by nuixth^ and the owner's name moat not be mentioned till the 
Yremiiixim are demd^. 

SO. The Judges wiB commence their inspection at Seven o'clock bn Tuesday, 
4th August. They shall decide without inquiry as to the names of parties or 
places, and with reference merely to the numbers which distingtzish the animals. 
In no ease shall a Premium he awarded unless the Judges deem the animals tO' 
have sufficient merit, more especially if there is only one lot in thd Section ; 
and it shall be in their power to suggest the removal of any lot which appears 
to them unworthy of being placed in the Yard. 

31. A Member of Committee will attend each Section of the Judges. It 
will be his duty to see that no obstruction is offered to them ; that the space 
reserved for them is not encroached on; to communicate to the Secretaxy any 
question that may arise for the consideration of the Committee ; to complete 
their reports ; and to ticket the prize animals. 

32. It shall not be competent ffir any Exhibitor, nor for his Factor or Land- 

Steward, to act as a Judge or Attending Member in any class in whkh he h , 
competing ; and no Exhibitor shall remain in charge of any lot, whether he- 
lofsp^g to himself or another, while the Judges are in the Yard. . . , . 
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ABMISSIOHr OP PUBLIC. 

33. The public will be admitted to the Stock Yard on Tuesday at 7.30, im- 
mediately after the Judges have been conducted to their several stations, and 
before the inspection commences. Holders of Members’ tickets, and Exhibitors 
of Stock, shall pay 5s. for admission to the judging; all others shall pay lOs. 
The space reserved for the judges will be enclosed by ropes, and no encroachment 
will be permitted. 

34. After 2 p.m. on Tuesday^ Holders of Members’ Tickets will be admitted 
free. The charges to others will be, on Tuesday after 2 p.m., 2s. 6d. ; on 
Wednesday, from 8 a.m. till 1 p,m,, 2s. 6d. ; and after 1 a Shilling ; on Thurs- 
day from 8 A.M. till 5 P.M., a Shilling. The Implement Yard w5l be open on 
Tuesday forenoon while the Stock is being judged. Holders of Members* 
Tickets free ; others at 28. 6d. 


ENTRY OP IMPLEMENTS. 

35. All articles must be entered with the Secretaiy on or before 29th June, 
and Exhibitors shall intimate whether they wish their goods placed under cover 
or not, and specify the space they require. The price of shedding, per lineal 
foot of frontage, with a depth of 20 feet, shall be Is. 6d. to Members, and 28. 
to Non-members. 

36. Members may show Implements free if shedding is not required, and 
'Non-members will be charged from 2s, to 10s., accsording to space occupied. 

37< When an Implement or Machine is supposed to embrace a new invention, 
or laical improvement, the nature of either must be specified in the entry, to 
enable the Directors to order an inspection with a view to a triaL Such 
trifd, when recommended by the inspecting Committee, will be instituted in a 
^venient locality, and at a season of the year suitable for the operation of the 
implement or inacbine, which, when thoroughly tested, will be entitled to such 
a Premium as the Directors may see fit to award, on the report of the Judges 
employed by them. 


FLACINO IMPLEMENTS IN THE YARD. 

38i The Yard will be open for the reception of Implements on Saturday and 
Monday, 1st and 3d August, and the pubHe will be admitted at 10 a.m. on the 4th. 

39. Th^ must be attached to each Implement, when forwarded to the Show, 
a label bearing the Exhibitor’s name, and that of the Implement. 

40. The articles of each Exhibitor shall be all placed in one stand. 

41 . All articles must rem^ in the Yard ^ Five p.m, on Thursday the 6fh 
August, and may be leei^ there ti& the allmoen ef Friday. 

42. be brought to the Show-Yard on Mon^y 3d Ax^usi. No 

1 ^,.^ without an Admission-order, Coops, fo^, and attendance 

'ItM by the Society. 


43. No lot to be removed from the Yard till Five o’clock on Thursday lie 
6th August, 

Freminm Lists, Certificates of Entry, and Begulations, may be 
obtained by applying at the Seeretai 7 ’s Office, No. 6 ^bjm Ffiice, 
Edinburgh, or to Egbert Ourrt^ Esq., ' 

The Secretary will attend at Kelso/ Friday 
ISfli and 19th Jime, to close the entries, « ' ■ ^ 



. AGMCCLTCEAL MEETING, 

AND 

GENERAL SHOW OE STOCK AND IMPLEMENTS, 

At STIRLING, in 1864. 


CATTLE. 

Premiums in Money will be offered for the following Glasses 
, snoET-HOBir. 

Bulls calved before 1st January ...... ....„1862 , 

Bulls calved after 1st January......'.. 1862 

' Bnlls calved Sifter Ist JMuary.... ...1863’ 

Cowsofany age. . - 

. Heifers calved after 1st January .....1862 

. Heifers calved after lst January.. ...... ....1863 

: ^ FOlililgB (AH0tJS 

Bulls calved before Isi January 1862 

Bulls calved after 1st J anuary 1862 

Bulls calved after 1st January 1863 

Cows of any age. ^ 

* Heifers calved after 1st January .1862 

Heifers calved after 1st January 1863 

POIiLBp (galloway). 

Bulls calved before 1st January 1862 

Bulls calved after 1st Januai^y . .1862 

Bulls calved after 1st January...... ..1863 

Cows of any ^e. 

Heifers calved after 1st January ......1862 

. Heifers calved after 1st January..... 18^3 
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AYRSHIRE. 

Bulls calved before 1st January 1862 

Bulls calved after 1st January...,.,.... 1862 

Cows in Milk of any age. 

Cows in Calf of any age. 

Heifers calved after 1st January 1862 

Heifers calved after. 1st January 1863 

. HIGHLAND. 

Bulls calved before 1st January 1861 

Bulls calved after 1st January 1861 

Cows of any age. 

Heifers calved after 1st January 1861 

Heifers calved after 1st January, ..1862 


EXTRA STOCK. 

mil he offend for the following Extra Cleeses of Cattle, 
Oxen of any pure or cross breed calved after 1st January 1861 

Oxen of any pure or cross breed calved after 1st January 1862 

Oxen of any pure or cross breed calved after 1st January 1863 


Higbland . Oxen calved after 1st J anuary 1860 

Highland Oxen calved after 1st January ..-v .........1861 

Cross-fared Heifers calved after 1st January ; .,.,1862 

Cross-bred Heifera calved after 1st January.. ,1863 

HORSES 

For Agricultura I Purposes, 

■ Blallipns foaled before 1st January 1861 

Entire^ Colts foaled after 1st January 1861 

Entire Colts foaled after 1st January 1862 

Entire Colts foaled after 1st January 1863 

Mares with fpal at fwt, foaled before 1st January 1861 

Mares if 1st Jauuai^. , . . . . 1861 

* Ist- January.-. 1861 . 

1st January... .i. 1862 

after 1st January. 1863 


SHEEP. 

LEICESTER. 

Tups not jaore than four shear. - 
Hinmont or Shearling Tups; ‘ ^ 

Ewes not more than four v 
Shearling Ewes or Qmmsitd 
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CHEVIOT. 

Tups not more than four shear. 
Dinmont or Shearling Tups. 

Ewes not more than four shear. 
Shearling Ewes or Gimmers. 

BLACKFACED. 

Tups not more than four shear. 
Binmont or Shearling Tups. 

Ewes not more than four shear. 
Shearling Ewes or Gimmers. 

SOUTHDOWN. 

Tups not more than four shear. 
Binmont or Shearling Tups. 

Ewes not more that four shear. 
Shearling Ewes or Gimmers. 


LONG-WOOLLBD OTHER THAN LEICESTER. 

, , Tups not more than four shear. 

Gimmers, or Ewes not more than four shear. 

SHORT-WOOLLED OTHER THAN SOUTHDOWN* 

Ti^>s not more than four shear. 

Gimmers, or Ewes not more than four shear. 

mid SimmerB to be eaiMMied mpens of fice, 

SlinN& 

Boars, large breed. I Sows, large bre^. 

Boars, small breed. } . Sows, small breed. 

Kgs not exceeding 8 months old, large breed. 

Figs not exceeding 8 months old, small breed. 
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AGRICULTURAL EDUCATION. 

The following Bye-Laws have been enacted under the authority 
of the Supplementary Charter of 1856, and in terms of the Beport 
by the Council on Education thereby created : — 

1. That in terms of a Beport by the Council on Education, the 
following Board of Examiners be appointed : — 

Sdence and Fractice of Agrimlture — Mechamea and Agriculture of the 
Farm — Professor John Wilson ; George Hope, Fenton Bams ; 
Bobert Bussell, Pilmuir ; and John Wilson, Edington Mains< 
Botany — ^Professor Balpour. 

Chemistry — ^Professor Thomas Anderson. 

Natural History — Professor Allman. 

Veterinary Surgery — ^Professor Dice. 

Field Engineering and Surveying— 3 ois:s Miller of Leithen, C.E., and. 
James Stirling, C.E. 

Book-keeping and Accounip— Kenotth Mackenzie, Accountant, and; 
Peter M‘Lagan of Pumpherston. 

2. That it shall be competent for said Board &om time to time 
to receive for examination, and to recommend for the Society's 
Agricultural Diploma, Candidates who shall have attained their 
21st year, and who shall exhibit the vouchers, and pass an exa- 
mination on the subjects hereinafter prescribed. 

. 3. That the vouchers to be exhibited shall be such as to afford 
satisfactory evidence to the Board : lat. That the Candidate has 
attended a farm, and been engaged in the practical operations 
thereof, for a period of two years, or for two separate periods of 
not less than one yeat the Candidate has at- 
tended, fop p^od of two yoi^, or for separate periods 

of not jpsx each, the following passes in some 

semim^ f^gnised by the Boawi as sufficient Agriculture, 
Cb^PQ&tiry, Natural History, Botany, Veterinary Mememe, and 

jhe Candidate’s knowledge of practical husbandly, aajd 
of the foregoing branches of study, as well as of Field Eng^^r- 
ing and Surveying, Farm Mechanics and Architecture^ .and Book- 
keeping, shall be establi^ed to the satis&ctioh of the Board by 
means of a strict examinatiou. . 

That npop a report made by &e. BositA to the jSbnncil on 
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Education, stating that a Candidate has exhibited the Touchers 
and passed the examination required, the Council shall issue, in 
favour of such Candidate, a diploma, bearing the corporate seal of 
the Society, and certifying his proficiency in the arts and sciences 
connected with agriculture. 


VETERINARY COLLEGE. 

This establishment is conducted by Professor Dick, assisted 
by Dr Allen Dalzell, Dr Young, Mr Strangeways, and Mr 
■Worthington. The curriculum embraces the Principles and 
Practice of Veterinary Medicine and Surgery, with Anatomy, 
Physiology, and Demonstrations ; Chemistry ; Materia Medica 
and Dietetics ; and the general management of domesticated 
Animals. 

Students hare the advantage of assisting in an extensive prac- 
tice, and of performing the different operations which most fre- 
quently occur. 

Attendance on Two Courses is required before a Student 
is taken upon trial for diploma ; the examinations are con- 
ducted by leading members of the Medical Faculty, and of the 
Veterinary Profession ; Graduates of the College are eligible 
fop appointment as ‘Veterinary Surgeons in Her Majesty’s 
Service. 

The Session commences in the beginning of November, and is 
concluded before the end of April following. 


MUSEUM. 

The Museum, George IV. Bridge, is open from eleven till 
four o'clock every day, except Monday. The public are ad- 
mitted on inscribing their names in the Visitor's Book. Per- 
sons desirous of preserving objects illustrative of the Vegetable 
products of the country are invited to transmit them to the 
Secretary, 
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CHEMICAL DEPAETMENT. 

The objects of the Chemical Department are twofold : — 

I, The prosecution of Researches in yarious subjects con- 

nected with Agricultural Chemistry, the results of which 
are published at intervals in the Transactions. 

Dr Anderson will be glad at all times to receive suggestions 
from Members of the Society regarding subjects they may con- 
sider worthy of investigation, and which will be laid before the 
Chemical Committee, 

II. The performance of Analyses of Manures, Soils, Vege- 

table Products, &c., for Members of the Society, at re- 
duced fees: 

In purchasing manures, cattle foods, &c., Members are recom- 
mended, in all cases, to do so by guaranteed analysis, and to 
ascertain that the article delivered corresponds with it. Partial 
analyses, such as Nos. 6 and 7 of the accompanying List, will 
generally suffice to check the correspondence of the sto^ with 
the guarantee, and give an approximate^ though not a precise 
estimate of its value. When an estimate is required, a 

complete analysis is necessary. 

Samples intended for analysts should be sent (carriage paid) 
addressed to Dr Akdersoit, 15 Shuttle Street, Glasoow ; 
and when of sin^l size, they are most cheaply and expeditiously 
forwarded hy post They should be distinctly labelled, marked 
with the name and address of the sender in full, and accompanied 
by a letter, specifying the particular analysis required, according 
to ite number in the following list, — and, if possible, the object in 
tSev^,-r-hs, by doing so, much trouble and delay will occa.sionally 
be saved. 

Much inconvenience haying been experienced by persons send- 
ing samples for Analysis which had not been selected witii suffi- 
cient care, and were afterwards found not to represent the arei^a^ 
compositioif of the substance, it. is particularly requested the 
following instructions may be attended to as closely as ciraum- 
stanees will permit : — 

IHSTEUOTIOHS EOR SELEOTlISra SAMPLES FOR ARALYSIig.* ' , , ^ 

j3l^»rea-^A. large double handffil of the Manui^ be 

tak^n from eadh ott least five or six different amy 

iimips are found in i% a due proportion be 

taken. The whole being laid on a large be 

car^olty mixed by rubbing with the hmdjlhelumpsl^ 
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down and mixed as uniformly as possible with the powdery part. 
If this mixture be carefully made, a quantity of it not exceeding 
two ounces will suffice for the analysis. It should be folded up in 
tinfoil, to prevent its becoming dry, and is most cheaply and ex- 
peditiously forwarded by post. In default of tinfoil, the sample 
may be wrapped in double folds of strong writing-paper. Should 
the manure contain stones, or be very moist, or should any diffi- 
culty be experienced in making a uniform mixture, it is desirable 
that two or three pounds should be sent. 

Soils . — ^In selecting Soils for analysis, five or six spadefuls 
should be taken from different parts of the field, and, after being 
spread out in a thin layer for several days to diy, should be. put 
two or three times through a fine sieve, so as to insure uniform 
mixture. For a complete analysis, not less than two pounds 
should be sent: for a partial analysis, three or four ounces will 
be sufficient. 

Waters . — ^For the complete analysis of a Water, from two to 
three gallons are required ; for the determination of the amount 
of salts in solution, and lime thrown down by boiling, two quarts 
will suffice. A well-water may be selected at any time ; but the 
water of a spring or running stream should be taken in dry 
weather; The jars or bottles in which they are sent must be 
tightly corked and sealed. In the analysis of a mineral water, it 
may sometimes be desirable to determine the amount of gases 
held in sdlutioil; in which case certain pi%bautiohs must be ob- 
served which require the presence of a chemist at the Sprin^^ 

Limesio^i Glays^ Ironstones, <&c . — ^If the bed of ahy of these 
sutetanceS of which the analysis is required be tety uniform in 
appOi^nce, a piece of tWo Of three ounces weight, taken from 
of It, *will be enough for analysis; but in all cases it is 
better to send three or four chips from different parts of its thick- 
ness. Sometimes, where the characters of different parts Of the 
bed vary much, separate analyses of these portions may be requi- 
site, in which case two ounces of each may be sent. 

The following are the rates at which Analyses, &c., are fur- 
nished to Members of the Society^ and it is requested that the fee 
be remitted along with the sample : — 

1. Complete analysis of a Soil, including determination of 

Alkalies and Pho^batee, £S. 

2. A partial analysis of a Soil, such as the determination of the 

quantity of Organic Matter, and relative proportion of 
Clay, Sand, and Carbonate of liime it contains, lOs. 

> ^ Quantitative determination of any one ingredient of a 

■7s.6d.' ■; ■ ' / 
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4. Complete analysis of Saline Manures and other substances, 

such as Gypsum, Nitrates of Soda and Potash; Ammonia- 
cal Salts, Guano, Oilcake, Bone-dust, Eape-dust, Super- 
phosphate of Lime, £1. 

5. Testing the above substances for adulterations, — ^for each 

sample, 5s. 

This examination is generally sufficient to determine 
whether or not any of these substances are grossly adul- 
, terated, but it gives no idea of the comparative value of 
different Samples, where all are genuine. 

6. Determination of the percentage of Phosphates and Am- 
monia in a Guano, 10s. 

7. Determining the quantity of Soluable and Insoluable Phos- 

phates in a Superphosphate, lOs. 

This and the preceding determination generally suffice 
to show whether the sample is of fair quality, and corre- 
sponds with the analysis by which it was sold, but not to 
fix its exact commercial value. 

8. Complete analysisof Limestones, Marls, Shell>sands,d!;e,,£l. 

9. Examining any of the above substances for the quantity of 

Lime, and ascertaining in the same the presence of Mag- 
nesia and Alumina, 7s. 6d. 

Ascertaining the proportion of these, 2s. 6d. additional 
for each substance. 

10. Complete analysis of the Ashes of any Plant, £8. 

11. Complete analysis of a Water, £2. 

12. Determination of the amount of Salts in Solution, and of the 

Lime thrown down by boiling in any water, I Os. 

13. Analysis of Tile or Fire Olay, £1, 10s. 

14. Complete analysis of Roots, Grains, and other Vegetable 

Products, £1. 

16. Examining products of Vegetation, or of the Dairy, such as 
Nutritive.Matters in Wheat, or other grain — quantity of 
Butter or Oh^se in Milk— 6s. for each ingredient. 

16. Determination of tibe quantity of Nitrogen in any substance, 

.7a. 6d. • ^ 

17. Answers to letters asking advice on subjects within the 

department of the Chemist, 6s. 

The charges for other Analyses not specified in the list will be 
settled by the Committee of Management, with reference to the 
amount of work which they involve, and a scale similar to the 
above. 

JK HALL MAXWELL, Seerttar^. 

EdIJIBUBGH, 6 ALBYN PiACfi, 

Fdmaty 1863 . 
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■{■Elgin and Kincardine, The Right Hon. James, 

Earlof,K.T- 1842 

Elcho, The Right Hon. Francis, Lord, M.P. 1847 
Elibank, The Right Hon. Alexander, Lord 1836 

Elphinstone, The Right Hon. William, Lord 1860 
Eliott, Sir William Francis, of Stobbs, Bart. 1823 
Edmonstone, Sir Archibald, of Duntreath, Bart. 1821 
Elphinstone, Sir James Dairy mple Horn, of 

Horn and Logie-Elphinstone, Bart., M.P. 1840 

1070 Ebseine, Sir Thomas, of Cambo, Bart. 1860 

Easson, Robert, Mains of Errol, Errol 1860 

Eddison, Edwin, Headingly Hill, Leeds 1850 

Edgely, Thomas, Gilmerton, Edinburgh 1857 

Edmond, John, Oroftamie, Drymen 1857 

Edmonds, Leonard, Grafton Street, London 1858 

Edward, Allan, Merch«mt, Dundee 1848 

Edwards, Mathew, Hilton, Alloa 1869 

Elder, James, Whitehill Mains, Liberton 1854 

Elder, James, Bearford, Haddington 1867 

1080 Elder, Thomas, Ainisfield Mains, Haddington 1854 

Ellice, Edward, yr. of Glenquoich, M.P.: 1836 

Elliot, Adiam, M.D., Goldiedands* Hawick 1 852 

Elliot, Henry, Lanton, Jedburgh 1857 

Elliot, James, Lambertdn, Berwick 1854 

Elliot, James, Galalaw, Kelso 1853 

Elliot, John, jPrimrosehill, Dunse 1854 

Elliot, Robert, Laighwood, Dunkeld 1848 

Elliot, Robert Kerr, of Clifton, Kelso 1849 

Elliot, Thomas, Hindhope, Jedburgh 1852 

1090 Elliot, Thomas, Blackball, Galashiels 1854 

Elliot, Walter, Hollybush, Galashiels 1860 

Elliot, Walter, of Wolflee, Hawick 1861 

Elphinstone, Lieutenant-Colonel John 1827 

Embleton, John, Broomhouse, Berwick-on-Tweed 1 864 

Errington, Rowland, of Sandhoe, Northumberland 1841 
Erskine, Henry David, of Oardross, Port of Monteith 1862 
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Erskine, Rear-Admiral John, Gardross 1859 

Erskine, James, of Shieldeld, Melrose 1849 

1100 Erskine, Thomas, of Linlathen, Dundee 1843 

Euing, William, Glasgow 1857 

Ewen, Robert, Westown, Tarland 1858 

Ewing, Alexander, Woodside Place, Glasgow 1844 

Ewing, Alex. Crum, yr. of Strathleven, Dumbarton 1857 

Ewing, Arch. Orr, of Ballikinrain, Balfron 1851 

Ewing, Humphrey Ewing Crum, of Strathleven, M.P. 1857 
Ewing, James Lindsay of Caldercruix, Glasgow 1844 

Ewing, John Leckie, yr. of Arngomery, Stirling 1857 

Ewing, John Orr, of Eatho 1838 

1110 Ewing, Robert, Merchant, Greenock 1830 

Ewing, William, Stirling 1858 

Ewing, William Leckie, of Arngomery, Stirling 1836 


tPiFB, The Right Hon. James, Earl of, K.T. 1840 

Forbes, The Right Hon, Walter, Lord 1833 

Plahaolt, Charles, Count Mercer de 1821 

Forbes, Sir John Stuart, of Pitsligo, Bart. 1830 

Forbes, Sir William, of Craigievar, Bart. 1857 

Ferousson, Sir James, of Kilkerran, Bart., M.P. 1854 
Forbes, Sir Charles, of Newe and Edinglassie, Bart. 1828 
1120 Fair, James S. Elliot, of Langlee, Jedburgh 1854 

Fair, John S, Elliot, Gilliestongues, Jedburgh 1863 

Fairholme, William, of Chapel, Lauder 1861 

Fairlie, James Ogilvie,of Coodham, Kilmarnock 1837 

Fairrie, John, Merchant, London 1831 

Faiirweather, Robert, Craigend, Brechin 1866 

Falconar, George, Kinloch, Ladybank 1835 

Falconar, John, Arnbarrow, Fetteroairn 1858 

Falconer, Donald, Gonnonsyth, Arbroath 1868 

Falconer, Peter, Disblair, Summerhill, Aberdeen . 1851 
1130 Falshaw, James, Civil Engineer, Edinburgh 1849 

Fade, James, of Farme, Glasgow 1850 

Parish, Samuel, Kirklands, Lockerbie 1860 

Farquhar, Arthur, W.S., of Elsick, Stonehaven 1852 

Farquharson, Francis, of Finzean, F^dinburgh 1850 

Farquharson, Major-General Francis 1843 

Parquharson, Francis, Builder, Haddington 1868 

Farquharson, James, Aucbinbiae 1852 

Parquharson, Major John, cf Corrachrie, Tarland 1841 



XXX List of Memh&rs of the 

Admitted 

Farquharson, Robert, of Allargue, Sti*ath<Jon 1845 

1140 Farquharson, Robert, of Haughton, Alford 1857 

Farrell, Alfred Herbert Wm., Davo Mains, Fordoun 1858 
Farrell, Michael, of Woodburnden, Fordotin 1857 

Fell, William Edwin Cotton, Edinburgh , 1854 

Fender, Robert, Rules Mains, Bunse 1863 

Fenton, John, Mill of Mains, Dundee 1843 

Fenwick^ John, North House, Hawick .1862 

Fergus, John, of Strathore 1832 

.Ferguson, Yice- Admiral George, of Pitfour, Mintlaw 1 828 
Ferguson, James D., Richmond, Yorkshire 1852 

1150 Ferguson, John, of Knockindale 1824 

Ferguson, John, Burghlee, Loanhead 1863 

Ferguson, John, East Grange, Elgin 1865 

Ferguson, John, Brae of Coynach, Ellon 1860 

Ferguson, John, of Kilquhanity, Dalbeattie 1846 

Ferguson, Lieut-Colonel Robert, of Raith 1846 

Ferguson, Thomas, Kinnochtry, Coupar- Angus 1858 

Fergusson, Muir, of Middlehaugh, Pitlochry 1842 

Fergusson, Samuel R., London 1836 

Fernie, John Carmichael, Easter Kellie, Pittenweem 1853 
1160 Ferrier^ Robert, Cardross Mill, Cardross 1861 

Fettes, James, Surgeon, Laurencekirk 1850 

Findlay, Major, of Baturrioh, Dumbarton 1867 

, Findlay, Robert, SpnnghiII,.BaiUeston, Glasgow 1856 

Findlay, Thomas Dunlop, Easterbill, . Glasgow 1847 

Findlay,, William, of Moss, Killearn 1851 

Finlay, Alex. S., of Castle Toward, M.P-, Dunoon 1844 
Finlay, John, New Farm, Lochgelly 1869 

Finlay, William, Braken We, Bishopbriggs 1857 

Finlayson, James, Prora, Drem 1869 

1170 Finlayson, John, Factor, Lochalsh 1859 

Finnic, Janies, of Newfi eld, Dundonald 1858 

Fisher, Daniel, S.S.C., Edinburgh 1819 

Fisher, Donald, Pitlochrie 1861 

Fisher, James, M.D. 1821 

Fleming, Alexander, Avon Mills, Hamilton 1850 

Fleming, Andrew, Mains of Fullwood, Paisley 1862 

Fleming; James, Coats, Penicuik 1867 

Fleming, James, Holm, Stonehouse 1867 

Fleming, James, Three-Mile-Town, Linlithgow 1864 

1180 Fleming, John, Ballindalloch 1867 

Fleming, John, Hawkwood, Strathaven 1867 

' Flemyng, Robert Stewart , 1826 
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Fletcher, Angus, of Dunans, Edinburgh 1826 

Fletcher, Archibald, Tyndrum 1857 

Fletcher, Major C. E. 1848 

Fletcher, Donald, of Bernice, Kilinun 1857 

Fletcher, Dugald, Ballachindrain, Cairndow . 1853 
Fletcher, John, yr. of Salton, Haddington 1857 

Flockhart, John, Charleton, Colinsburgh 1861 

1190 Flockhart, William, Flockhouse, Blair Adam 1861 

Forbes, Arthur, of Culloden, Inverness 1860 

Forbes, Charles Henry, of Hingairloch, Bonaw 1836 

Forbes, Charles William 1866 

Forbes, Dugald, Writer, .Glasgow 1847 

Forbes, George, Merchant, London 1830 

Forbes, George, Parkhead Yilla, Perth 1835 

Forbes, James D., D.C.L., Principal of St Andrews 1836 
Forbes, James Stewart, Edinglassie, Strathdon 1830 
Forbes, James Ochoncar, of Corse, Whitehouae 1862 
1200 Forbes, Major John, of Inverernan, C.B., Strathdon 1842 
Forbes, John, of Haddo, Forgue 1860 

Forbes, Patrick, of St Catherine’s, Edinburgh 1834 
Forbes, William, of Medwyn, Edinburgh 1835 

. Forbes, William, of Callendar, Falkirk 1860 

Ford, William, Hardengreen, Dalkeith 1849 

Fordyce, Captain A; Ding wall, of Brucklay , Mintlaw 1847 
Forlong, WTilliam, of Erins, Tarbert 1838 

Forman, John Nairne, W.S., Edinburgh 1831 

Forman, Robert, Keith House, Dalkeith 1852 

1210 Forrest, David, Allanton, Hamilton 1857 

Forrest, James, junior, Kirriemuir 1843 

Forrest, Peter, Haggs, Ratho 1863 

Forrest, William, Allanton, Hamilton 1863 

, Forrestei', John, W.S., Edinburgh 1842 

Forrester, William, Bdhiburgh 1851 

Forrester, William, Wedderburn Maans, Edrom 1864 

Forrester, W. A,, of Barns, Peebles 1842 

Forsyth, John, Arabella, Parkhill, Tain 1865 

Fortune,. George, Barnsmuir, Crail 1867 

1220 Fortune, William R., of Muircambus, Colinsburgh .1854 
Foster, William, Engineer, Lincoln 1859 

Fothringham, CaptainT.F.S., of Fothringham, Forfar 1869. 
Foulds, William, of Skirhieland, Kilmarnock . , 1833 
FouUs, Robert, M,Dl, Edinburgh 1861 

Fowler, Andrew, Seed Merchant, Gtegow 1866 

Fowler, Henry Mackenzie, of R^dery, Fortrose 1846 



xxxii List of Members of the 

Admitted 

Fox, Michael, junior 1849 

Fox, Bichard M«, of Foxball, Bathowon, Ireland 1838 
Foyer, David, Knowehead, Campsie 1867 

1230 Fraser, Alexander, City Chamberlain, Aberdeen 1841 

Fraser, Alexander, Faillie, Inverness 1857 

Fraser, Colonel Alexander, Boy al Engineers 1818 

Fraser, Andrew, W.S., Sheriff-Sub., Fort-William , 1840 
Fraser, Archd. ODhos. Fred., of Abertarff, Inverness 1820 
Fraser, Colonel Charles, of Castle Fraser, Cluny 1816 
Fraser, Evan Baillie, Inverness 1840 

Fraser, Hugh, Abersky, Inverness 1840 

Fraser, Hugh, Bailoch of Culloden, Inverness 1853 
Fraser, Hugh, Calcutta 1856 

1240 Fraser, John, London 1840 

Fraser, John, of Bunohrew, Inverness 1866 

Fraser, John, East Pinkerton, Dunbar 1860 

Fraser, Patrick Allan, of Hospitals eld, Arbroath 1854 
Fraser, Patrick, Sheriff of Renfrewshire 1863 

Fraser, Robert, Brackla, Nairn 1839 

Fraser, Sweton, Aucbernaek, Grantown 1854 

Fraser, Rear-Admiral Thomas, Portobello 1817 

Fraser, William, Peel, Tibbermuir 1861 

Fraser, William, Bone Mills, Broxburn 1857 

1250 Fraser, William, W.S., Edinburgh 1837 

Fraser, William, of Kilmuir, Skye 1852 

Fraser, William Sutherland, Banker, Dornoch 1860 

Frazer, John, Overton, New Abbey 1868 

Frederick, David, Drumbi^don, Stranraer 1857 

Freeland, Robert, of Gryffe Castle, Bridge of W'eir 1835 
French, James, Lamplts, Garnwath 1855 

French, Dr James, C.B., Edinburgh 1853 

Frew, Janies, Balmalloch, Kilsyth 1858 

Friar, Thomas, of Griden Ridge, Etal 1864 

1260 Fullarton, Gavin, of Kerelaw, Stevenston 1844 

Fullerton, Captain James 1824 

Fullerton, William, Mains of Ardestie, Dundee 1862 

Fulton, Andrew, Saddler, Edinburgh 1857 

Fulton, William, Hatchetnize, Coldstream 1863 

Fyfe, John, of Dalmarnoch, Glasgow 1847 

Fyfe, Robert, junior, Arlary, Kinross 1861 

Gordon*, Her Grace Elizabeth, Duchess of 1834 

fGALiOWAT, The Right Hon. Randolph, Earl of 1830 
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•fOLASGow, The Right Hon. James, Earl of 1822 

1270 Garlies, The Right Hon. Alan, Viscount 1860 

Gray, The Right Hon. John, Lord 1821 

GRiBRSOH*,.Sir Alex. William, of Rockhall, Bart. 1860 
Graxtt, Sir G. Macpherson, of Ballindalloeh, Bart. 185 9 
Gladstone, Sir Thomas, of Fasque, Bart. 1834 

Grant, Lieut.-Gen. Sir Patrick, G.C.B., 1862 

Gairdiier, Charles Dalrymple, Auchans, Dundonald 1853 

Gairdner, Robert, Banker, Kilmarnock 1858 

Galbraith, Alexander, Merchant, Glasgow 1850 

Galbraith, Alexander, Croy, Cunningham, Killearn 1857 

1280 Galbraith, Andrew, Merclmnt, Glasgow 1850 

Galbraith, David Stewart, late of Machrihanish 1812 
Galbraith, William, of Blackhouse, Stirling 1822 

. Galloway, Alexander, Land-Agent, Glasgow 1850 

Galloway, David, Cairnie, Glencarse 1861 

Gamgee, John, New Veterinary College, Edinburgh 1859 
Garden, Archibald, Netherton, Forres 1859 

Garden, William, M.D., Balfluig, Aberdeen 1850 

Garden, William, Braco Park, Fraserburgh 1857 

Gardiner, George, Carrington Barns, Lasswade 1857 

1290 Gardiner, James, Lanton, Mid-Calder 1855 

Gardner, Hamilton Gray, W.S. 1844 

Gardner, James, Pharmaceutical Chemist, Edinburgh 1859 
Gardner, John 1844 

Gardiner, Robert, Lowbank;, Auchterarder 1861 

. Gardner, Robert, Traquair Knowe, Peebles 1855 

Gardner, Robert, City of Glasgow Bank, Whitburn 1855 
Garland, John, Cairnton, Laurencekirk 1849 

Garland, Thomas, junior, Ardlethsn, Ellon 1851 

, . Gartshore, John Murray, of Gartsliore, Kirkintilloch 1826 
13Q6 Gatherer, George, Writer, Elgin 1864 

Gaukroger, George, Wodi-Merohant, Haddington 1859 

, Gebbie, William^ pf HaalOdOan, Strathaven 1863 

Geddes, James, Orbliston, Fochabers , 1843 

Geddes, Lieut.-General John, K.H., Edinburgh 1842 

V Geekie, Alexander, of Baldowrie, Ooupar-Angus 1837 

Geekie, Peter, Balboughty, Perth " 1837 

Geekie, Peter M., Cortachy, Kirriemuir 1861 

. Geekie, Robert, of Rosemount, Blairgowrie 1843 

Geils, John Edward, of Dumbuck, Dumbarton 1844 
1310 Gemmei, Thomas, Dalrioch, Campbeltown - 1857 

Gentle, Robert, Dell^ Ihyerness ’ - ' W40 

'-<3 , 
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Admitted 

Gerard, Archibald, of Rochsoles, Airdrie 1842 

Gibb, David, Bridge of Dye, Banchory-Ternan 1865 * 
Gibbon, Alexander, of Johnston, Laurencekirk 1884 

Gibbons, Edward, Portree, Skye 1830 

Gibbs, B. T. Brandreth, London ^ . 1849 

Gibson, Charles, Pitlochry 1861 

Gibson, James, Downieken, Dundee 1858 

Gibson, James^ Th*e Shaws, Selkirk 1863 

1320 Gibson, John, W.S., Edinburgh 1826 

Gibson, John, jun,, W.S., Edinburgh 1828 

Gibson, John, Woolmet, Dalkeith 1847 

Gibson, John, Eastfield, Wiston, Biggar 1863 

Gibson, John, Tallowquhairn, Dumfries . 1860 

Gibson, Robert, Windydoors, Stow 1859 

Gibson, Thomas, Ferniehirst, Stow 1863 

Gibson, William W., Bennington House, Edinburgh 1869 
Gilbert, John Graham, of Yorkhill, Partick 1847 

Giles, Janies, of Kailzie, Peebles 1842 

1330 Gilkison, Robert, jun,, Glasgow 1848 

Gillanders, F. M., of New'more, Invergorden 1844 

Gillanders, James F., of Highfield, Beauiy 1864 

Gillespie, Alexander, Merchant, London 1836 

Gillespie, David, of Mountquhannie, Oupar-Fife 1841 

Gillespie, David, Higblaw, Lockerbie I860 

Gillespie, James, Craigie, Cramond ’ \ , 1849 

Gillespie, James, Annanbank, Lockerbie 'iftSQ 

Gillespie, James, Gateside, Douglas ,1860 

Gillespie, John, W.S., Edinburgh 1B46 

1340 Gillespie, Robert, Merchant, London 1829 

Gillespie, Thomas, Parkhall, Douglas 1842 

Gillison, Thomas, Old Swan, Liverpool . 1862 

Gillon, Andrew, of Wallhouse, Bathgate 1848 

Gilmour, Allan, of Eaglesham, Glasgow 1849 

Gilmour, John, of Mount Vernon, Row 1863 

Gilmour, Matthew, Town of Inobinnan 1867 

Gilmour, Walter James Little, of Craigmillar 1828 
Girdwood, Robert, TanfieH, Edinburgh 1865 

Gladstone, Robertson, Merchant, Liverpool 1841 

1360 Gladstone, Thomas Stewart, of .Capenoch, Thornhill 1863 
Glasgow, Alexander, of Old Court, Cork 1847 

GJassford, James Glassford Gordon, of Dugaldstone .1861 
Glegg, John, Factor, Milliken House, Johnstone 1867 
Glen, John, Merchant, Edinburgh 1847 
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Glen, Robert R., Banker, Linlithgow 1860 

Glen, Thomas, Hillhead, Paisley 1853 

Glen, William, Hawkhead Mains, Paisley 1860 

Glendinning, George, Hatton Mains, Eatho 1849 

Glendinning, George, Rawfarm, Mid-Galder 1861 

1360 Glendinning, Peter, Dalmeny Park, So. Queensferry 1848 
Glendinning, Robert W., Broomdykes, Ay ton 1864 

Glennie, Arthur, Fernyflat, Bervie ♦ 1851 

Glover, Andrew, Laririck Castle, Doune 1859 

Gldver, Robert, Shandon, Drymen 1857 

, Goodlet, William, Beauchamp, Arbroath 1861 

Goodsir, John, Professor of Anatomy, tTniversity 

of Edinburgh 1846 

Gordon, Adam Hay, of Avochie, W.S., Edinburgh 1846 
Gordon, Alexander^ of Ellon 1808 

' Gordon, Alexander, of Newton, Insch 1841 

1370 Gordon, Arthur Forbes, of Rayne, W.S., Edinburgh 1850 

Gordon, Charles, of Auchleuchries, Cruden 1832 

Grordon, Vice-Admiral Charles, Huiitly 1835 

Gordon, Charles K. Johnstone, of Craig, KX.S. 1839 
Gordon, Charles Napier, of Eslemont, Ellon 1840 

Gordon, David A., of Culvennan, Castle-Douglas 1860 
Gordon, Edward Stratherne, Sheriff of Perthshire 1840 
Gordon, George, America 1829 

Gordon, George, Tullochallum, Ciaigellacbie 1860 

Gordon, Harry George, of Killiecliassie, Dunkeld 1855 
1380 Gordon, Henry, Sheriff-Clerk, Dumfries 1860 

Gordon, James, of Ivy Bank, Nairn 1813 

» ^ Gordon, James, of Manar, Keithhall 1835 

* Gordon, Captain James Alex., Ittingston, Huntly 1862 

- ^ Gqrdon, John, of Aikenhead, Cathcart 1838 

Gordon, John, Lettock, Glenlivet 1853 

. Gordon, Johh', Ballintet^b, Grsntown* i 1856 

. G^ 1861 

Gordony John, Ifppertown of Towie, — ^1868 

Gordon, John Taylor, of Nethermuir, Nev^ Di^ ^ 1831 

Gordon, John Thomson, Sheriff of Edinburgh 1841 
Gordon, Peter Laing, of Graigmyle, Torphins 1834 

Gordon, Richard, of Halmyre, Leadburn 1846 

Gordon, Robert Macartney, of Rattra, Kirkcudbright 1846 
Gordon, R, H., 1863 

Gordon, Tho.Dekpster, ofBalmaghie, Gastld-Douglas 1863 
Gordon, William, Abi^Seen « .. 1847 

. c2 , . 
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Gordon, William Cosmo, of Fyvie, Aberdeen 1847 

Gorrie, John, Innerdunning, Dunning * 1859 p 

Gorrie, Thomas, Wire-Manufacturer, Perth 1861 

1400 Gow, James, Bankend, Benny 1854 

Gow, John L,, Eaith, Kirkc^dy 1851 

Gowans, James, Rockville, Edinburgh 1860 

Gracie, John, CastlehiU, Peebles . 1855 

Grseme, Robenfc, of WelhaU, Hamilton 1853 

Graham, Alexander, of Capilly, Neilston 1844 

Graham, Alexander, Summerston, East Kilpatrick 1854 
Graham, Alexander, of Kirkhill, Stirling 1859 

Graham, Carolus J. Home, Edinburgh 1862 

Graham, Frederick 1821 

1410 Graham, George 1817 

Graham, Henry, Auckland, Hew Zealand 1855 

Graham, Humphrey, W.S., Edinburgh 1819 

Graham, James, Braidlie, Canonbie 1862 

Graham, James Maxtone, of Bedgorton, Stanley 1848 
Graham, James 1827 

Graham, James, of Fereneze, Neilston 1843 

Graham, James, Meikle Culloch, Dalbeattie 1851 

Graham, John, Pearsie, Kingoldrum 1843 

Graham, John, of Shaw, Lockerbie 1862 

1420 Graham, John Murray, of Murray shall, Perth 1842 

Graham, Bobert, Buccleuch Street, Hawick 1860^ H 

Graham, William Cunningham, of Gartmore 1863 

Graham, Thomas, of Ballewan, M.D., F.R.S., 

Master of the Mint, London 1$49 

Graham, William, Writer, Glasgow 1828 

Graham, Colonel William, of Mossknow, Eccle- 

fechan 1834 

Graham, William, jun., of Finnartmore, Kiltnun 1844 
Graham, William, of Devonshaw, Dollar 1864 

Graham, William, jun., Lairg 1865 

Graham, William Stirling, of Airth, Falkirk 1833 

1430 Grahame, Ban’on, of Morphie, London 1853 

Granger, John, Perth 1861 

Grant, Archibald, younger of Monymusk, Aberdeen 1854 
Grant, Charles, Hazelbank, Glen XJrquhart 1862 . 

Grant, Colin Campbell, W.S., Edinburgh 1869 

Grant, Duncan, of Bught, Inverness !1826 

Grant, Francis William, Monymusk, Aberdeen 1868 

Grant, Hay Macdowall, of Arndilly, Craigellaohie 1862 
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Grant, Eev. James, D.D., D.C.L., Chaplain to the 

Society 1828 

Grant, James Augustus, of Viewfield, Nairn 1840 

1440 Grant, James Murray, of Glenmorriston, Inverness 1810 

Grant, James, Clashnoir, Ballindalloch 1859 

Grant, John, of Kilgraston, Bridge of Earp 1819 

Grant, John, Glengrant, Elgin 1854 

Grant, John, Hotel, Nairn 1857 

Grant, John, Burnside, Grandtully, Aberfeldy 1860 

Grant, John Peter, W.S,, Edinburgh ‘ 1823 

Grant, Kenneth, Kinnellan, Dingwall 1853 

Grant, Patrick, W,S., Sheriff-Clerk, Inverness 1836 

Grant, Eobert, of Kincorth, Forres 1826 

1450 Grant, Eobert, of Druminnor, Ehynie 1841 

Grant, Thomas Macpherson, of Craigo, Montrose 1846 

Grant, Walter Colquhoun 1844 

Grant, William, Spittal of Glenshee, Blairgowrie 1861 

Grant, William, Drumdelgie, Huntly 1862 

Grant, William, younger of Elchies, Craigellachie 1833 . 

Grant, William, Australia 1839 

Grant, William Forsyth, of Ecclesgreig, Montrose 1849 

Grant, W. P., of Eothiemurohus, Lynwilg 1821 

Grassick, Charles ' 1830 

1460 Grassick, John, Craighead of Turtory, Eothiemay 1829 
Gray, Alexander, Potholm, Langholm 1859 

Gray, Andrew Favquhar, of Glentig, Ayr 1835 

Gray, Donald, Corrish, Golspie 1856 

Gray, George, Windyyett, Avonbridge, Falkirk 1857 

Gray, George, Whitemyres, Aberdeen 1858 

Gray, James, Bearside, Stirling 1851 

Gray, John, Merchant, Greenock 1831 

Gray, John, Bonally Tower, Colinton 1848 

Gray, John, Uddingstott, Glasgow ' 1856 

1470 Gray, Patrick, Broadyeits, Uphall 1854 

Gray, Janies, Braehead Mains, Cramond 1861 

Gray, Thomas, Coul, Markinch 1854 

^ Gray, Thomas, Spean Lodge, XJnachan 1858 

Gray, William, Kingston, Drem 1849 

Gray, William, Southfield, Portobello 1849 

G:ray, William, Brownrigg, Drem 1855 

Gredn, Wflliam, Euthrie, Craigellachie 1857 

G;reenhill, Dam, 5f Glenforsa, Oban 1842 

' Greenshields, John^ of Kerse, Lesmahagow 1829 
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1480 Greg, John, Oatfi^ld, Campbeitpwii 1860 

Gregorsori, Angus, Banker, Oban 1851 

Gregory, Alex, Allan, Oom-Moreliiiii;, 1854 

Gregory, Arthur Tbpmas, of Buchrpmh, 1883 

Greig, Thoiiifits, of Glenparse, Perth 1852 

Greig, Thoinas Watson, yr. of Glenoprroe,, Perth 1861 
Grey, George A., Millfield Hill, Wooler 1854 

Grierson, James, Caigton, Castle-Ppugla^ 1851 

Grierson, James, pf Daigpner, Dunscore 1855 

Grierson, James, Morton Mains, Thornhill 1860 

1490 Grierson, John, of Muirside, BLolywood 1860 

Grierson, Joseph, Breoch, Castle-Douglas 1859 

Grierson, Robert, Westmains, Dumfries 1860 

Grierson, William, Terrs, Castle-Douglap 1859 

Grieve, John, Castles, Dalmally 1858 

Grieve, Michael, Kielater, Tyndrum. 1859 

Grieve, Robert, Laudle, Strontian . 1857 

Grieve, Robert, Mornish, Killin 1857 

Grieve, Walter, Whitehills, Muckhart 1861 

Grieve, William, Branxholm Park, Hawlpk 1834 

1600 Grieve, William, Skelfhiil, Hawick 1854 

Grigor, James D., Wester Alyes, Porre§ 1858 

Grigor, John, Forres Nurseries, Forres 1847 

• Guild, Andrew, Coulshill, Auchterar^pr J861 

GuUand, James, Newton of Wemyss, Kiykpaldy 1051 

Gulston, Allan James, Woo4lands Castle, Swapsea 1868 
Gunn, Alexander, Dalemore, Thurso 1850 

Gunn, Alexander, Dornoch . 1856 

Gunn, James, OWdhu, Golspip *1839 

Gunn, Marcus, Culgower, ^^Ispip 1849 

1610 Gunn, William, Glendhu, Gplspip 1839 

Guthrie, David, Edinburgh 1860 

Guthrie, David, Banker, Stranraer 1854 

Guthrie, George, Rephad, Stranraer 183§ 

Guthrie, John, of Guthrie, Forfar 1836 

Guthrie, Robert, Crossburn, Troon 1857 

Gwynne, Alban Thos, Jones, of Mo^aphty, Cardigan 1834 

^Hamilton and BaA»nDQa?r, His Gyacp William,, 

Duke of 1834 

Huntlt, The Most Noble Charles, Marquis pf 1019 

tHoMB, The Eight Hon. Cospatriefc, Earl of ; 1^8 



Admitted 


1520 fHADDiNGTON*, The Right Hon. George, Earl of 1841 
Hopetoun, The Right Hon. John, Earl of 1853 

Herexes, The Right Hon. William, Lord 1830 

Halliburton, The Right Hon. Lord John 1844 

^Hamilton, The Right Hon. R. C, Hisbet 1825 
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